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Description 

This invention pertains to hair fixative compositions that are prepared from polyurethanes containing pendant free 
carboxyl groups that are neutralized with standard cosmetically acceptable bases. 

5 Most hair fixative compositions contain a film-forming polymer, which acts as the fixative, and a delivery system, 
which is usually an alcohol or a mixture of alcohol and water. In the case of aerosol delivery, the delivery system will 
also contain a propellant, which is typically a volatile hydrocarbon. Due to environmental regulations controlling the 
emission of volatile organic compounds (VOCs) into the atmosphere, these alcohol and hydrocarbon delivery systems 
are becoming less acceptable, and rt is foreseen that water will become a greater component In hair fixative conrposi- 
10 tions. However, many hair fixative polymers in current use exhibit a loss of performance properties in aqueous based 

systems; for example, the solution viscosity increases, and if delivered by aerosol, the composition foams at the valve 
actuator and on the hair. These factors have prompted the search for hair fixative polymers that are soluble in aqueous 
or in low VOC systems, which are systems that contain 80% or less VOCs. and that perform with all the desired char- 
acteristics of a good hair fixative polymer, namely, good holding power, high humidity curl retention, quick drying time, 
15 nonstickiness, and a clear, transparent, glossy film that is easily removable with water or with water and shampoo. 

This invention is an aqueous based hair fixative conrposition that comprises an effective amount of a polyurethane 
to perform as a hair fixative in an alt water or in an alcohol-water solvent system. Specifically, the hair fixative conrposi- 
tion comprises (A) an effective amount of a fully reacted carboxylated linear polyurethane conprising the reaction prod- 
uct of (i) one or more 2.2-hydroxymethyl-substituted carboxylic acids present in an amount to give 0.35-2.25 
20 milliequivalents of carboxyl functionality per gram of polyurethane, (ii) 10-90% by weight, based on the weight of the 
polyurethane, of one or more organic compounds having no more than two active hydrogen atoms each, and (iii) one 
or more organic diisocyanates present in a sufficient amount to react with the active hydrogens of the 2,2-hydroxyme- 
thyl-substrtuted carboxylic acids and the organic compounds, excepting the hydrogen on the carboxylate of the 2,2- 
hydroxymethyl -substituted carboxylic acid; (B) an effective amount of a cosmetically acceptable organic or inorganic 
25 base to neutralize a sufficient proportion of the available carboxyl groups on the polyurethane to make the polyurethane 
soluble in water or in a mixture of water and a polar organic solvent; and (C) a solvent conprising (i) water, and (ii) 0- 
85% by weight of a polar organic solvent, based on the weight of the solvent. In aerosol systems, the hair fixative com- 
position will further conprise up to 60% by weight of a propellant based on the weight of the total hair fixative conpo- 
sition. 

30 The polyurethanes suitable for use in hair fixative formulations according to this invention are fully reacted carbox- 
ylated linear polymers. These polyurethanes are used in an effective amount to achieve hair holding and humidity 
resistance properties. They are preferably present in amounts from 1-20% by weight of the hair fixative composition, 
and more preferably in amounts from 1-10% by weight. These polyurethanes are the reaction products of (i) one or 
more 2.2-hydroxymethyl-substituted carboxylic adds present in an amount to give 0.35-2.25 milliequivalents, preferably 
35 0.5-1 .85 milliequivalents, of carboxyl functionality per gram of polyurethane, (ii) 1 0-90% by weight, based on the weight 

of the polyurethane, of one or more organic compounds having no more than two active hydrogen atoms each, and (iii) 
one or more organic diisocyanates present in a sufficient amount to react with the active hydrogens of the 2.2- 
hydroxymethyl -substituted carboxylic acid arfo the organic compounds, excepting the hydrogen on the carboxylate of 
the 2.2-hydroxymethyl-substituted carboxylic acid. The incorporation of the 2,2-hydroxymethyl-substltuted carboxylic 
40 acid introduces pendant carboxylic acid groups into the polymer chain, which after neutralization render the poly- 
urethane soluble in water and in mixtures of water with other polar solvents. Using these polyurethanes as the active 
ingredient, hair fixative formulations can be made that have a high solids content with low viscosity. A high solids con- 
tent supplies an effective amount of polymer to the hair in a minimum amount of solvent to obtain good holding power. 
Low viscosity permits effective atomization at the spray nozzle. Thus, a hair fixative product suitable for use in either 
45 aerosol or nonaerosol formulations can be achieved. The use of 2,2-hydroxymethyl-substituted carboxylic adds also 
imparts increased film hardness and rigidity to the polyurethane, properties that are desirable for hair fixatives. 

The 2,2-hydroxymethyl-substituted carboxylic acids are represented by the formula 

50 CHaOH 

R. C-COOH 

1 

CHjOH 

55 


in which R represents hydrogen, or Ci - C 20 alkyl, preferably - Cs alkyl. Specific examples indude 2.2-dl(hydroxyme- 
thyl)acetic acid, 2,2-di(hydroxymethyi)propionic add, 2.2-di-(hydroxymethyl)butyric acid. 2,2-di(hydroxymethyl)penta- 
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noic acid, and the like. The preferred add is 2.2>di-(hydroxymethyI)propionic acid. The 2.2-hydroxymethyI-substitLJted 
carboxylic acids are present in an amount to give 0.35-2.25, preferably 0.5-1 .85, milliequivalents of carboxyl functional- 
ity per gram of polyurethane, and in general this is about 5-30% by weight of the polyurethane polymer. 

The organic compounds that are reactive with isocyanate and that may be used for the preparation of the poly- 
5 urethane polymers of this invention have no more than two active hydrogen atoms (as determined by the Zerewitinoff 
method). The active hydrogen atoms are usually attached to oxygen, nitrogen or sulfur atoms. These compounds will 
have a molecular weight of about 300 to 20,000, preferably about 600 to 8,000. Preferably, these compounds will be 
linear in order to prevent gelling during polymerization, but small amounts of non-linear compounds may be used pro- 
vided their use does not cause gelling. The organic compounds will be present in an amount of 10-90% by weight of 
10 the polyurethane, preferably in an amount of 1 5-70% by weight. 

The preferred organic compounds with two active hydrogen atoms are the linear difunctional polyethylene and poly- 
propylene glycols, especially those that are available commercially and produced by the reaction of ethylene (or propyl- 
ene) oxide with water, ethylene (or propylene) glycol, or diethylene (or dipropylene) glycol in the presence of sodium 
hydroxide as a catalyst. These polyglycols have molecular weights of about 600 to 20,000, preferably about 1,000 to 
15 8,000. Polyglycols that are homogeneous in molecular weight, or a mixture of glycols that differ in molecular weight can 

be used. It is also possible to copolymerize small amounts of additional alkylene oxides into the polyglycol. 

Other suitable organic compounds with two active hydrogen atoms are those having hydroxyl, carboxyl, amino or 
mercapto groups. Among these, the preferred are polyhydroxy compounds, such as, polyether diols, polyester diols, 
polyacetal diols. polyamide diols. polyester polyamide diols. poly(alkylene ether)diols, polythioether diols. and polycar- 
20 bonate diols. Compounds that contain two or more different groups within these classes may also be used, for example, 
amino alcohols and amino alcohols containing two amino groups and one hydroxyl group. It is preferred to use difunc- 
tional compounds although small amounts of tri-(and greater) functional compounds may be used. 

Suitable polyether diols are. for example, the condensation products of ethylene oxide, propylene oxide, butylene 
oxide, or tetrahydrofuran, and their copolymerization, graft or block polymerization products, such as, mixed ethylene 
25 oxide, propylene oxide condensates, and the graft polymerization products of the reaction of olefins under high pres- 
sure with the mentioned alkylene oxide condensates. Suitable polyethers are prepared by the condensation of the men- 
tioned alkylene oxides with polyhydric alcohols, such as, ethylene glycol, 1,2-propylene glycol and 1,4-butanediol. 

Suitable polyester diols. polyester amide diols, and polyamide diols are preferably saturated, and are obtained, for 
example, from the reaction of saturated or unsaturated polycarboxylic acids with saturated or unsaturated polyhydric 
30 alcohols, diamines, or polyamines. Suitable cartx)xylic acids for preparing these compounds include, for example, adi- 
pic acid, sucdnic acid, phthalic acid, terephthalic acid, and maleic acid. Suitable polyhydric alcohols for preparing the 
polyesters include, for example, ethylene glycol, 1 ,2-propylene glycol. 1 .4-butanedioI. neopentyl glycol, and hexanediol. 
Amino alcohols, for example, ethanolamine, are also useful. Suitable diamines for preparing the polyester amides and 
polyamides are, for example, ethylene diamine and hexamethylene diamine. 

35 Suitable polyacetals can be prepared, for example, from 1,4-butanediol or hexanediol and formaldehyde. Suitable 
polythioethers can be prepared, for example, as the condensation products of thiodiglycol either alone or in combination 
with other glycols, such as. ethylene glycol, 1.2-propylene glycol or with other polyhydroxy compounds as disclosed 
above. Polyhydroxy compourKis that already contain urea or urethane groups, and natural polyols, which may be further 
modified, for example, castor oil and carbohydrates, may also be used. 

40 In preparing the polyurethane polymer, in addition to the organic compound having no more than two active hydro- 
gen atoms, which in many cases is a high molecular weight compourrd. it may be desirable to chain extend the polymer 
using an organic compound with a lower molecular weight, preferably less than about 300 and more than 60. Typical 
chain extending agents include saturated or unsaturated glycols, such as. ethylene glycol, diethylene glycol, triethylene 
glycol and the like; amino alcohols, such as, ethanolamine, propanolamine. butanolamine, and the like; mono- and 
45 dialkoxylated aliphatic, cycloaliphatic, aromatic and heterocyclic primary amines, such as. N-methyldiethanolamine, N- 
oleyl diethanolamine, N-cydohexyl diisopropanolamine, N,N-dihydroxyethyl-p-toluidine, N,N-dihydroxy-propylnaphthyl- 
amine and the like; diamines, such as ethylene diamine, piperazine. N-N-bis-gamma-aminopropyl-N-methyi-amine and 
the like; carboxylic adds induding aliphatic, cycloaliphatic, aromatic and heterocyclic dicarboxylic acids, such as. oxalic 
acid, malonic add. succinic acid, glutaric acid, adipic acid, sebacic add. terephthalic acid, 1 ,5-dicarboxylic naphthaiic 
50 acid, maleic acid, fumaric acid, diglycolic acid, quinolinic add, lutidinic add and the like; amino carboxylic acids, such 
as, glycine, alpha and beta-alanine, 6-aminocaproic acid, 4-aminobutyric add, p-aminobenzoic add, 5-aminonaphthoic 
acid and the like. The preferred chain extending agents are aliphatic diols. 

The organic polyisocyanates or mixtures of polyisocyanates that are reacted with the organic compound are 
aliphatic or aromatic polyisocyanates, or mixtures of those. The polyisocyanates are preferably diisocyanates in order 
55 to result in a linear polymer, although minor amounts of trifunctional isocyanates may be used in conjunction with the 
diisocyanates. The isocyanate will be present in a suffident amount to react with the active hydrogens of the 2.2- 
hydroxymethyl -substituted carboxylic acid and the organic compounds, excepting the hydrogen on the carboxylate of 
the 2,2-hydroxymethyl-substituted carboxylic acid. This amount will vary depending on the amounts of the carboxylic 
acid and organic compounds. 
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Exemplary diisocyanates include, but are not limited to. methylene-di-p-phenyl diisocyanate, methylene‘bis(4- 
cyclohexylisocyanate). isophorone diisocyanate, toluene diisocyanate. 1.5-naphthalene diisocyanate, 4,4’-diphenyl- 
methane diisocyanate. 2,2'-dimethy!-4,4'-diphenylmethane diisocyanate. 4,4’-dibenzyi*diisocyanate, 1,3-phenylene 
diisocyanate, 1 ,4-phenylene diisocyanate. mixtures of 2,4- and 2,6-toluene diisocyanate-i 2,2’-dichloro-4,4’*diisocy- 
5 anato diphenylmethane, 2.4-dibromo-1 ,5-diisocyanato naphthalene, butane- 1,4-diisocyanate, hexane-1 ,6-diisocy- 
anate, cyclohexane-1. 4-diisocyanate. 

If it is desired not to chain extend the polymer, the reaction of the diisocyanate with the organic compound having 
two active hydrogen atoms is quenched by the addition of a monofunctional active hydrogen-containing compound to 
consume any residual isocyanate functionality. Examples of these quenching compounds are well known in the art; for 
10 these systems, the preferred quenching compound is ethanol. 

The urethane polymerization is carried out in the reaction medium with or without typical urethane reaction cata- 
lysts known in the art. Suitable catalysts include dibutyl tin dilaurate; the stannous salts of carboxylic acids having from 
2 to 1 8 carbon atoms, such as. stannous laurate, stannous stearate, stannous acetate, stannous butyrate, stannous 
octoate and the like, and mixtures of those. Other suitable catalysts include dibutyl tin oxide, dibutyl tin sulfide, lead res- 
ts inate, lead benzoate, lead salicylate, lead 2-ethyl hexoate, lead oleate, iron acetyl acetonate, cobalt benzoate, tetra (2- 
ethyl hexyl) titanate. tetra butyl titanate, and the like. Many other conpounds accelerate the reaction of a hydroxyl or 
other groups with an Isocyanate in preference to certain other reactions of the isocyanate group, and any of these com- 
pounds may be used. Those skilled in the art will choose a specific catalyst to confer desired characteristics to individ- 
ual urethane reactions. The preceding specific compounds are the preferred compounds and are given for the purpose 
20 of illustration and not limitation. In addition, any suitable tertiary amine may be used alone or with the metallic catalyst, 
for example, triethylene diamine, N-ethyl morpholine, N-methyl morpholine, or 4-dimethyl amino ethyl piperazine. 

With respect to the proportion of reactants, the reactants should be selected so that the molecular ratio of isocy- 
anate groups to active hydrogen atoms is as close to 1 :1 as is practicable. It is appreciated that this exact ratio may not 
always be attained in practice; therefore, a ratio between about 0.7:1 and 1 .3:1 , and preferably between about 0.9:1 and 
25 1.2:1, should be sought, and any excess diisocyanate, as discussed previously, can be quenched with the mono-func- 

tional active hydrogen containing compound. 

The polymerization is carried out according to well known polyurethane polymerization techniques, which are well 
known to those skilled in the art. Exemplary polymerizations and reaction conditions are given in the examples. 

To be used as hair fixatives, the carboxylated polyurethanes must be capable of being removed from the hair after 
30 use by a water rinse or shampoo. Removability is imparted by neutralizing the free carboxyl groups on the polyurethane. 
The amount of base used for neutralization is dependent on the hydrophobicity of the hair fixative polymer. The higher 
the carboxylic acid content of the polymer, the less the degree of neutralization required to impart water solubility. Con- 
versely, the lower the carboxylic acid content, the greater the degree of neutralization required for water solubility. The 
preferred levels of neutralization range from 50-90%, depending on the acidity of the polymer. Suitable bases for neu- 
35 tratization of the polymer are the standard cosmetically acceptable bases known and used in the art. The preferred 
bases are sodium hydroxide, potassium hydroxide, 2-amino-2-methyl-1 -propanol, histidine, tris(hydroxymethyl)ami- 
nomethane. and triethanolamine. The choice of the base and the degree of neutralization also affect the flexibility of the 
resultant hair fixative when sprayed on the hair, giving a soft or a hard hold. The choice of which base to utilize and the 
degree of neutralization required to achieve flexibility is within the expertise of one skilled In the art. In general, however, 
40 the amount of base for neutralization will be within the range of 0.05-0.80% based on the total weight of the composi- 
tion, although it will be recognized that individual formulations may require neutralization outside this range. 

The neutralized polymers are soluble in water and. thus, the hair fixative compositions may be based solely in 
water, although more typically, the solvent system will be a Wend of polar organic solvent and water. Typically, the 
organic solvent will be an alcohol or ketone. Particularly suitable solvents are low boiling alcohols that are compatiWe 
45 with other components in the hair fixative composition, for example, C1-C4 straight or branched chain alcohols. Exem- 
plary polar solvents are ethanol, propanol, isopropanol, butanol, and acetone. 

Hair fixative conrpositions that are intended to be delivered in an aerosol systems additionally will require a propel- 
lant. While any of the known propellants may be used in these compositions, preferred propellants include the hydro- 
carbons, particularly the lower boiling hydrocarbons such as C3-C6 straight and branched chain hydrocarbons, for 
50 example, propane, butane, isobutane and mixtures of those. Other preferred propellants include the ethers, such as 
dimethyl ether; hydrofluorocarbons, such as, 1,1-dlfluoroethane; and the compressed gases, such as nitrogen, air and 
carbon dioxide. The amount of propellant used in the hair fixative compositions of this invention may vary from about 0 
to 60% by weight of the hair spray composition and preferably from about 0 to 40% by weight, based on the weight of 
the total composition. 

55 An important consideration in determining the amount of organic solvent, or organic solvent and propellant, to be 
used in the hair fixative composition is the total amount of volatile organic compound (VOC) content, and any upper limit 
of VOC content that may be mandated by environmental regulations. While these compositions may have a wide range 
of VOC content, from 0 to 85% by weight, it is preferred that there be less than about 80% and more preferably less 
than about 55% by weight VOC content, based on the weight of the composition. The balance of the hair fixative com- 
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position will be water and the neutralized polyurethane. 

Optional conventional additives may also be incorporated into the hair fixing composition of this invention to provide 
certain modifying properties to the composition. Included among these additives are plasticizers, such as glycerine, gly- 
col and phthalate esters; silicones; emollients, lubricants and penetrants, such as lanolin compounds; fragrances and 
5 perfumes; UV absorbers; dyes and other colorants; thickeners; anticorrosion agents; detackifying agents; combing 
aids; antistatic agents; preservatives; and foam stabilizers. These additives are present in small, effective amounts to 
accomplish their function, and generally will comprise from about 0.1 to 1 0% by weight each, and from about 0.1 to 20% 
by weight total, based on the weight of the composition. 

The resulting hair fixing compositions exhibit all of the characteristics required of such a product in systems ranging 
10 from 0 to 85% VOC. The films found are clear, hard, glossy and provide humidity resistance while being readily remov- 
able. 

Examples 

15 The following examples disclose the preparation of polyurethanes containing varying levels of dimethylol propionic 
acid and the results of humidity resistance testing on hair fixative formulations prepared from those polyurethanes. 

Syntheses of Polyurethanes 

20 Polyurethane A . A polyurethane containing 16.7% by weight dimethylol propionic acid was prepared (total carbox- 
ylate functionality: 1.25 meq/g). The product was isolated as an emulsion in water. 


Reagents: 

la. 

Polypropylene glycol (1000 molecular weight) 

34.12 g 

1b. 

Polypropylene glycol (3000 molecular weight) 

47.36 g 

2. 

Polyethylene glycol (8000 molecular weight) 

10.00 g 

3. 

Acetone (anhydrous) 

200.0 g 

4. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

75.12 g 

5. 

Dibutyl tin dilaurate 

0.20 g 

6. 

Dimethylol propionic acid 

33.40 g 

7. 

Ethanol 

5.0 g 

8. 

1 .0 N Sodium Hydroxide 

100.0 mL 

9. 

Deionized water as needed to bring reagent 8 to 300g 



40 

AIL four-neck round bottom flask equipped with three stoppers and a vacuum adapter was charged with rea- 
gents 1 and 2. The reaction mixture was heated to 1 WC under dynamic vacuum (<1 mm Hg) for 1 hour. The vac- 
uum was released with nitrogen, and the flask was fit with a mechanical stirrer, thermometer, stopper, and a gas 
45 inlet-topped condenser. The reaction vessel was placed under a positive pressure of nitrogen and was maintained 
in this manner throughout the course of the urethane condensation reaction. The vessel was charged with reagent 
3. The resulting mixture was brought to reflux and held there until a homogenous solution was obtained. 

The reaction mixture was allowed to cool to less than 50®C. Reagents 4 and 5 were added, and the reaction 
was brought to reflux. The reaction was allowed to stir at reflux for 5 hours. Reagent 6 was added, and the reaction 
50 was stirred at reflux for an additional 1 1 hours. Reagent 7 was then added to the reaction mixture, and the reaction 
was allowed to stir at reflux for 1 hour. 

Reagent 8 was charged into an addition funnel and then a sufficient quantity of reagent 9 was added to bring 
the total weight of reagent in the addition funnel to 300g. The contents of the funnel were added to the reaction mix- 
ture uniformly over a 3 hour period at 60'*C. When the addition was complete, the flask was equipped for simple 
55 distillation, and distillation of solvent from the reaction mixture was started. When the pot temperature reached 
90®C, steam distillation of the reaction mixture via the introduction of sub-surface steam was commenced. The 
steam distillation was continued until the pot temperature reached 100®C and was maintained at 100®C for 1 hour. 
A stable, fully aqueous emulsion was obtained at the conclusion of the steam distillation. The yield was 524. 3g 
(37.6% solids). The neutralization equivalent of the emulsion was 0.286 meq/g. This corresponds to a neutraliza- 
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tion equivalent of 0.761 meq/g on a 100% solids basis. 

Polyurethane B . A polyurethane containing 14.6% by weight dimethylol propionic acid (total carboxylate functional- 
ity: 1.09 meq/g) and 2% by weight N-methyl diethanolamine was prepared. This polyurethane contains both cati- 
onic and anionic functionality. The product was isolated as an emulsion in water. 

5 


10 


15 


20 


25 AIL four-neck round bottom flask was equipped with a mechanical stirrer, thermometer, stopper, and a Dean 

& Stark-type receiver with draw-off valve fit with a gas inlet-topped condenser. The reaction vessel was placed 
under a positive pressure of nitrogen and was maintained in this manner throughout the course of the urethane 
condensation reaction. The vessel was charged with reagents 1 , 2, 3, and 4. The resulting suspension was brought 
to reflux, and a total of 39. 9g 2-butanone was distilled from the reaction vessel via the Dean & Stark receiver. 

30 The reaction mixture was allowed to cool to less than 40®C. Reagents 5 and 6 added, and the reaction temper- 

ature was brought to 60°C. The reaction was allowed to stir at 60®C for 19 hours at which time the residual isocy- 
anate was found to be 0.77% (theory: 0.81%). Reagent 7 was added at this time, and the reaction was stirred at 
60°C for an additional 1 .5 hours. The residual isocyanate was re-measured and found to be 0.1 1% (theory: 0.07%). 
Reagent 8 was then added to the reaction mixture, and the reaction was allowed to stir at 60®C for 1 hour. 

35 Reagent 9 was charged into an addition funnel and then a sufficient quantity of reagent 10 was added to bring 

the total weight of reagent in the addition funnel to 325g. The contents of the funnel were added to the reaction mix- 
ture uniformly over a 3 hour period at 60®C. When the addition was complete, simple distillation at atmospheric 
pressure of solvent from the reaction mixture was started. When the pot temperature reached 90®C, steam distilla- 
tion of the reaction mixture via the introduction of sub-surface steam was commenced. The steam distillation was 
40 continued until the pot temperature reached 1 00°C and was maintained at 100°C for 1 hour. A stable, fully aqueous 
emulsion was obtained at the conclusion of the steam distillation. The yield was 495.8g (28.6% solids). The neu- 
tralization equivalent of the emulsion was 0.167 meq/g. This corresponds to a neutralization equivalent of 0.584 
meq/g on a 1 00% solids basis. 

Polyurethane C. A polyurethane containing 24.6% by weight dimethylol propionic acid was prepared (total carbox- 
45 ylate functionality: 1 .83 meq/g). The product was isolated as an emulsion in water. 


50 


55 


Reagents: 

1. 

Polyethylene glycol (2000 molecular weight) 

51.30g 

2. 

Polyethylene glycol (8000 molecular weight) 

16.57 g 

3. 

Dimethylol propionic acid 

21.95 g 

4. 

2-Butanone 

190.4 g 

5. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

57.23 g 

6. 

Dibutyl tin dilaurate 

0.20 g 

7. 

N-methyl diethanolamine 

3.09 g 

8. 

Ethanol 

5.0 g 

9. 

1 .0 N Sodium hydroxide 

75.0 mL 

10. 

Deionized water as needed to bring reagent 9 to 325g 
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5 


10 


15 


20 AIL four-neck round bottom flask was equipped with a mechanical stirrer, thermometer, stopper, and a Dean 

& Stark-type receiver with draw-off valve fit with a gas inlet-topped condenser. The reaction vessel was placed 
under a positive pressure of nitrogen and was maintained in this manner throughout the course of the urethane 
condensation reaction. The vessel was charged with reagents 1 , 2, 3, and 4. The resulting suspension was brought 
to reflux, and a total of 43g 2-butanone was distilled from the reaction vessel via the Dean & Stark receiv©^. 

25 The reaction mixture was allowed to cool to less than 40°C. Reagents 5 and 6 were added, and the reaction 

temperature was brought to 60°C. The reaction was allowed to stir at 60°C for 20 hours at which time the residual 
isocyanate was found to be 0.05% (theory: 0.15%). Reagent 7 was added at this time, and the reaction was stirred 
at 60°C for an additional hour. 

Reagent 8 was charged into an addition funnel and then a sufficient quantity of reagent 9 was added to bring 
30 the total weight of reagent in the addition funnel to 300g. The contents of the funnel were added to the reaction mix- 
ture uniformly over a 3 hour period at 60® C. When the addition was completed, simple distillation at atmospheric 
pressure of solvent from the reaction mixture was started. When the pot temperature reached 90®C, steam distilla- 
tion of the reaction mixture via the introduction of sub-surface steam was commenced. The steam distillation was 
continued until the pot temperature reached 100®C and was maintained at 100®C for 45 minutes. A stable, fully 
35 aqueous emulsion was obtained at the conclusion of the steam distillation. The yield was 401. 3g (34,1% solids). 
The neutralization equivalent of the emulsion was 0.286 meq/g. This corresponds to a neutralization equivalent of 
0.839 meq/g on a 100% solids basis. 

Polyurethane D. A polyurethane containing 7.5% by weight dimethylol propionic add was prepared (total carboxy- 
late functionality: 0.56 meq/g). The product was isolated as an emulsion in water. 

40 


45 


50 


55 


Reagents: 

1. 

Polypropylene glycol (2000 molecular weight) 

87.55 g 

2. 

Polyethylene glycol (8000 molecular weight) 

16.48 g 

3. 

Dimethylol propionic acid 

11.26g 

4. 

2-Butanone 

190.7 g 

5. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

34.68 g 

6. 

Dibutyi tin dilaurate 

0.2 g 

7. 

Ethanol 

5.0 g 

8. 

0.94 N Sodium Hydroxide 

35.8 mL 

9. 

Deionized water as needed to bring reagent 8 to 275g 



Reagents: 

1. 

Polypropylene glycol (2000 molecular weight) 

21.47 g 

2. 

Polyethylene glycol (8000 molecular weight) 

16.50 g 

3. 

Dimethylol propionic add 

36.31 g 

4. 

2-Butanone 

336.2 g 

5. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

75.83 g 

6. 

Dibutyl tin dilaurate 

0.2 g 

7. 

Ethanol 

5.0 g 

8. 

1.0 N Sodium Hydroxide 

100.0 mL 

9. 

Deionized water as needed to bring reagent 8 to 300g 



The emulsion was prepared following the procedure outlined for polyurethane £. The yield was 61 1g (23.9% 
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solids). The neutralization equivalent of the emulsion was 0.080 meq/g. This corresponds to a neutralization equiv- 
alent of 0.33 meq/g on a 100% solids basis. 

Polyurethane E . A polyurethane containing 14.6% by weight dimethyl propionic acid was prepared (total carboxy- 
late functionality: 1.09 meq/g). A cycloaliphatic diisocyanate was used in the synthesis. The product was isolated 
5 as an emulsion in water. 


10 


IS 


20 


25 AIL four-neck round bottom flask was equipped with a mechanical stirrer, thermometer, stopper, and a Dean 

& Stark-type receiver with draw-off valve fit with a gas-inlet-topped condenser. The reaction vessel was placed 
under a positive pressure of nitrogen and was maintained in this manner throughout the course of the urethane 
condensation reaction. The vessel was charged with reagents 1 , 2, 3, and 4. The resulting suspension was brought 
to reflux, and a total of 37.5g 2-butanone was distilled from the reaction vessel via the Dean & Stark receiver. 

30 The reaction mixture was allowed to cool to less than 60°C. Reagents 5 and 6 were added, and the reaction 

temperature was brought to 70®-75°C. The reaction was allowed to stir at 70®-75®C for 30 hours at which time the 
residual isocyanate was found to be 0. 26% (theory: 0.20%). Reagent 7 was added at this time, and the reaction 
was stirred at 70®-75®C for an additional 10 hours. 

Reagent 8 was charged into an addition funnel and then a sufficient quantity of reagent 9 was added to bring 
35 the total weight of reagent in the addition funnel to 275g. The contents of the funnel were added to the reaction mix- 
ture uniformly over a 3 hour period at 60® C. When the addition was complete, sinple distillation at atmospheric 
pressure of solvent from the reaction mixture was started. When the pot temperature reached 90®C, steam distilla- 
tion of the reaction mixture via the introduction of sub-surface steam was commenced. The steam distillation was 
continued until the pot temperature reached 100®C and was maintained at 100®C for 30 minutes. A stable, fully 
40 aqueous emulsion was obtained at the conclusion of the steam distillation. The yield was 458.1g (31.1% solids). 
The neutralization equivalent of the emulsion was 0.257 meq/g. This corresponds to a neutralization equivalent of 
0.826 meq/g on a 100% solids basis. 

Polyurethane F A polyurethane containing 1 6.7% by weight dimethylol propionic acid was prepared (total carbox- 
ylate functionality: 1.25 meq/g). The product was isolated as an emulsion in water. 

45 


50 


55 


Reagents: 

1. 

Polypropylene glycol (2000 molecular weight) 

63.48 g 

2. 

Polyethylene glycol (8000 molecular w«ght) 

11.27g 

3. 

Dimethylol propionic acid 

22.03 g 

4. 

2-Butanone 

183.0 g 

5. 

Methylene bis-(4-cyclohexyl isocyanate) (264 effective MW) 

53.90 g 

6. 

Dibutyl tin dilaurate 

0.5 g 

7. 

Ethanol 

lOg 

8. 

0.94 N Sodium Hydroxide 

34.6 mL 

9. 

Deionized water as needed to bring reagent 8 to 275g 
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Reagents: 

1. 

Polypropylene glycol (1000 molecular weight) 

30.99 g 

2. 

Polyethylene glycol (3000 molecular weight) 

60.49 g 

3. 

Acetone (anhydrous) 

200.0 g 

4. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

75.12 g 

5. 

Dibutyl tin dilaurate 

0.20 g 

6. 

Dimethylol propionic add 

33.43 g 

7. 

Ethanol 

5.0 g 

8. 

1.0 N. Sodium Hydroxide 

100.0 mL 

9. 

Deionized water as needed to bring reagent 8 to 300g 



20 


25 


The emulsion was prepared following the procedure outlined in the synthesis of polyurethane A. The yield was 
492. 2g (36.7% solids). The neutralization equivalent of the emulsion was 0.273 meq/g. This corresponds to a neu- 
tralization equivalent of 0.744 meq/g on a 100% solids basis. 

Polyurethane G . A polyurethane containing 5% by weight dimethyiot propionic acid was prepared (total carboxylate 
functionality: 0.37 meq/g). The product was isolated as an emulsion in water. 


Reagents: 

1. 

Polypropylene glycol (2000 molecular weight) 

97.82 g 

2. 

Polyethylene glycol (8000 molecular weight) 

16.50 g 

3. 

Dimethylol propionic acid 

7.50 g 

4. 

2-Butanone 

193.7g 

5. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

28.28 g 

6. 

Dibutyl tin dilaurate 

0.2 g 

7. 

Ethanol 

5.0 g 

8. 

1 .0 N. Sodium Hydroxide 

37.5 mL 

9. 

Deionized water as needed to bring reagent 8 to 225g 



The emulsion was prepared following the procedure outlined in the synthesis of polyurethane C. The yield was 
45 277.5g (46.7% solids). The neutralization equivalent of the emulsion was 0.084 meq/g. This corresponds to a neu- 

tralization equivalent of 0.180 meq/g on a 100% solids basis. 

Hair Fixative Formulations 

50 Each of the prepared polyurethane emulsions was formulated into an aerosol hair spray and compared to a control 
as follows. Each of the emulsions was initially diluted with water to a manageable viscosity and then neutralized with 2- 
amino-2-methyl-1 -propanol (AMP) to bring the polyurethane into solution. The percentage neutralization was deter- 
mined on the basis of the carboxylic acid monomer content of the polymer and was generally about 50-90% of the free 
acidity. The solution was then further diluted to 4 parts active polymer solids by the addition of dimethyl ether, or a blend 
55 of ethanol and ether. Formulations were made at 4 parts solids to attain equivalence with the percentage of polymer 
used in the control hair spray formulation. The polymer used in the control was a commercially available octyl-acryla- 
mide/acrylates/t-butylaminoethylmethacrylate copolymer. The formulations were tested for curl retention against the 
control according to the procedure desaibed after the tables of results. The values for the curl retention test are given 
as percentages. 
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Polyurethane A exemplified the characteristics desired for hair fixative formulations. H formed dear films upon draw 
down, had a relatively misty spray pattern, and was soluble in low VOC systems. Therefore, it was formulated into 33% 
and 55% VOC systems (VOC percentage based on the total weight of the composition) as shown in Table 1 and tested 
for high humidity curl retention. The results are set out in Table 2 and show that polyurethane A performed better than 
5 the control in both the 33% and 55% VOC systems. 


Table 1 


Aerosol Formulations in Weight Percent 

VOC Formula 

33% VOC 

33% VOC 

55% VOC 

55% VOC 

Polyurethane A 

10.65* 

— 

10.65* 

.... 

Control polymer 

— 

4.00 

— 

4.00 

AMP 

00.24 

00.79 

00.24 

00.79 

Ethanol 

00.00 

00.00 

22.00 

22.00 

Water 

56.11 

62.21 

34.11 

40.21 

DME 

33.00 

33.00 

33.00 

33.00 

Total 

100.00 

100.00 

100.00 

100.00 


* corresponds to 4 parts active polymer 


High Humidity Curl Retention at 90% RH, 21 X 

33%VOC 

15 min 

30 min 

60 min 

90 min 

2hrs 

3 hrs 

4 hrs 

5 hrs 

24 hrs 

A 

97.51+ 

95.00+ 

93.78+ 

91.27+ 

91.27+ 

91.27+ 

89.99+ 

89.99+ 

89.33+ 

Control 

93.12 

89.92 

86.8 

84.27 

82.36 

82.36 

81.73 

81.73 

81.73 

55%VOC 

15 min 


60 min 

90 min 

2 hrs 

3 hrs 

4 hrs 

5 hrs 

24 hrs 

A 

94.03+ 

91.42+ 

87.37+ 

84.75+ 

82.10+ 

78.78+ 

76.21 

76.21 

75.55 

Control 

89.67 

84.08 

80.67 

77.80 

75.84 

73.04 

71.69 

71.69 

70.99 

+ indicates sample is superior to control at a 95% confidence level 
- indicates sample is inferior to control at a 95% confidence level 
otherwise there is no significant difference at a 95% confidence level 


The polyurethane A 33% VOC system was also compared to the control for the characteristics of stiffness, resist- 
45 ance to combing, flake accumulation, gloss, static, length of time of initial tackiness, drying time, and shampoo remov- 
ability. The polyurethane system was superior to the control in stiffness and resistance to combing at a 95% confidence 
level, and comparable to the control on the other characteristics. 

The spray characteristics were also compared and polyurethane A showed reduced foaming in both the 55% and 
33% VOC systems compared to the control. As was previously noted, many polymers developed for the current high 
50 VOC sprays increase in viscosity when used in aqueous ethanol systems. The viscosity is especially pronounced at 
higher solids. At 10% solids in water, with a #21 spindle, at 50 rpm and 25®C, polyurethane A had a viscosity of 13-16 
mPa.s and the control had a viscosity of 109 mPa.s. The lower viscosity of the polyurethane is a contributing factor to 
the reduced foaming obsenred in the formulated 55% and 33% VOC systems. 

Based on these results, the remaining polyurethanes B through G were formulated into 33% VOC aerosol systems 
55 and tested for curl retention. Polyurethane B contained 2% by weight of N-methyl diethanol amine and 1 4.6% by weight 
of dimethylol propionic acid (DMPA), making the polymer amphoteric. An aerosol fornujiation containing polyurethane 
B was neutralized to 60% and gave a clear solution that performed comparably to the control. Polyurethane C contained 
24.6% DMPA and had low viscosity. When formulated into an aerosol, it performed equivalent to the control in curl 
retention and subjective properties (stiffness, flake accumulation, combing resistance, gloss, and static dissipation). 
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Polyurethane D contained 7.5% by weight DMPA and showed a decrease in properties relative to the control. Poly- 
urethane E contained 14.6% by weight of DMPA and was prepared from a cycloaliphatic diisocyanate. (Polyurethanes 
A-D were prepared from an aromatic diisocyanate.) Polyurethane E performed comparably to the control in curl reten- 
tion. Polyurethane F was prepared without any polyethylene glycol and when formulated into an aerosol, performed 
5 comparably to the control. Polyurethane G was prepared with 5% by weight DMPA. After neutralization, it became an 
unstable opaque solution, and when formulated with dimethyl ether in an attempt to make an aerosol system, the sys- 
tem still contained excessive precipitate. Attempts to formulate polyurethane G into a 55% VOC system were also 
unsuccessful. The results are set out In the following tables. 


Table 3 


Aerosol Formulations in Weight Percent 

Polyurethane 

B 

C 

D 

E 

F 

G 

Control** 

Polymer 

10.65* 

11.73* 

16.74* 

12.86* 

10.90* 

8.57* 

4.00* 

AMP 

00.12 

00.24 

00.10 

00.24 

00.24 

00.04 

00.79 

Water 

56.23 

55.03 

50.16 

53.90 

55.86 

58.39 

62.21 

DME 

33.00 

33.00 

33.00 

33.00 

33.00 

33.00 

33.00 

Total 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 


‘ corresponds to 4 parts active polymer 

** commercially available Oclylacry!amide/Acrylates/t-buty1aminoethy1emethacrylate Copolymer 


Table 4 


High Humidity Curl Retention at 90% RH, 21^ 

Polymer 

15 min 

30 min 

60 min 

90 min 

2 hrs 

3 hrs 

4 hrs 

5 hrs 

6 hrs 

Control 

97.35 

96.03 

94.53 

93.66 

91.42 

90.39 

90.35 

89.85 

90.43 

B 

97.87 

96.80 

95.57 

94.77 

94.82 

94.65 

95.08 

94.18 

94.00 

C 

94.90 

94.76 

95.77 

94.35 

93.91 

92.71 

92.18 

91.98 

90.98 


High Humidity Curl Retention at 90% RH, 21 


Polymer 

15 min 

30 min 

60 min 

90 min 

2 hrs 

3 hrs 

4 hrs 

5 hrs 

24 hrs 

Control 

89.86 

87.69 

84.07 

84.35 

84.48 

82.10 

82.29 

80.31 

78.55 

D 

90.55 

87.49 

81.98 

80.60 

78.19- 

76.68 

74.39- 

71.92- 

45.72- 

E 

94.19+ 

91.51 

91.25+ 

87.12 

86.12 

86.76 

85.89 

85.59 

80.51 


+ indicates sample is superior to control at a 95% confidence level 
- indicates sample is inferior to control at a 95% confidence level 
othenwise there is no significant difference at a 95% confidence level. 


55 
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Table 6 


High Humidity Curl Retention at 90% RH, 21 ®C 

Polymer 

15 min 

30 min 

60 min 

90 min 

2 hrs 

3 hrs 

4 hrs 

5 hrs 

6 hrs 

Control 

93.12 

89.92 

86.80 

84.27 

82.36 

82.36 

81.73 

81.73 

81.73 

F 

93.07 

90.61 

86.84 

85.61 

84.37 

83.74 

83.10 

83.10 

82.46 


Polyurethane E showed good properties In an aerosol formulation, and therefore was chosen as an exemplary pol- 
ymer for formulation into an nonaerosol system. It was formulated into a completely aqueous system and compared to 
the control polymer for curl retention. The formulation and the test results are set out in Tables 7 and 8 and show that 
15 polyurethane E performed better than the control in the 0% VOC nonaerosoi system. 


Table 7 


Non-aerosol Formulations in Weight Percent 

Polyurethane 

E 

Control** 

Polymer 

12.86* 

4.00 

AMP 

00.26 

00.98 

Water 

86.88 

95.02 


100,00 

100.00 


* corresponds lo 4 parts active pdymer 
••commercially available Octylacrylamide/Acr- 

30 ylates/l'Butylaminoelhylmethacrylate Copolymer 


Table 8 


Curl Retention 

Polymer 

15 min 

30 min 

60 min 

90 min 

2 hr 

3 hr 

4 hr 

5 hr 

24 hr 

E 

89.45+ 

83.41+ 

78.65+ 

78.00+ 

76.73+ 

76.73+ 

75.99+ 

75.99+ 

67.86+ 

Control 

79.39 

69.51 

66.77 

66.77 

64.63 

63.93 

63.93 

63.28 

54.79 

+ indicates sample is superior to control at a 95% confidence level 
- indicates sample is inferior to control at a 95% confidence level 
otherwise there is no significant difference at a 95% confidence level. 


Curl Retention Test Procedure 

so Each of the formulations prepared from Examples A to G was tested on nine swatches of strands of Remi Blue 
String European Brown hair for curl retention at 90% relative humidity, 22®C (72®F), and the results pooled and aver- 
aged. The testing procedure was as follows: 

The hair was separated into swatches of approximately 2 grarr® in weight and bound at one end with cotton thread 
and epoxy glue. Each swatch was then washed in a 10% solution of shampoo, and rinsed in warm tap water. The hair 
55 was cut into 6 inch lengths from the secured end and dried at 49°C (120®F). It was wet again and combed, and the 
excess water squeezed out. The hair swatch was then rolled and secured onto a 1/2 inch diameter Teflon® mandrel, 
and dried at 49®C (120®F). When dried, it was removed from the mandrel and the resulting curl suspended by its bound 
end. For each swatch, the curl height was measured, and then the curl was sprayed uniformly with four sprays per side 
of nonaerosol formulation, or for two seconds per side with aerosol formulation. The curl was laid on a horizontal sur- 
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face and allowed to air dry for one hour. The dried curl was then resuspended and set into a chamber at 22°C (72®F). 
90% relative humidity, and the curl height measured immediately, and at 15. 30, 60 minute, and 2, 3. 4, 5. 6 and 24 hour 
intervals. 

The percentage curl retention was calculated by the formula (L-lV(L-I-°) X 100 .where Us the length of hair fully 
5 extended, L° is the length of hair before spray and exposure, and L* is the length of hair after spray and exposure. 

Clainis 

1 . An aqueous based hair fixative composition that comprises 

10 

(A) an effective percent by weight, based on the total weight of the hair fixative composition, of a fully reacted 
carboxylated linear polyurethane comprising the reaction product of 

(i) one or more 2,2‘hydroxymethyl-substituted carboxylic acids, represented by the formula 

CHaOH 

1 

R . C-COOH 

I 

CHjOH 

in which R represents hydrogen, or - C 20 alkyl, present in a sufficient amount by weight to give 0.35- 
2.25 milliequivalents of carboxyl functionality per gram of polyurethane, 

(ii) 10-90% by weight, based on the weight of the polyurethane, of one or more organic compounds each 
having no more than two active hydrogen atoms, and 

(iii) one or more organic diisocyanates present in a sufficient amount to react with the active hydrogens of 
the 2,2-hydroxymethyl-substituted carboxylic acid and the organic compounds, excepting the hydrogen on 
the carboxylate of the 2.2-hydroxymethyl-substituted carboxylic acid; 

(B) an effective amount of one or more cosmetically acceptable organic or inorganic base to neutralize a suffi- 
cient proportion of the available carboxyl groups on the poiyuretheine to make the polyurethane soluble in water 
or in a mixture of water and polar organic solvent: and 

(C) a solvent comprising 

(i) water, and 

(Ii) 0-85%, by weight of the solvent, of one or more polar organic solvents. 

2. The hair fixative composition according to claim 1 in which the polyurethane is present in an amount from about 1 - 

40 20% by weight of the hair fixative composition. 

3. The hair fixative composition according to claim 1 in which the 2, 2=hydroxymethyl -substituted carboxylic acid is 
present in an amount to give 0.5-1 .85 milliequivalents per gram of polyurethane. 

45 4. The hair fixative composition according to claim 1 in which the 2,2-hydroxymethyl -substituted carboxylic acid is 2.2- 

di-(hydroxymethyl)propionic acid. 

5- The hair fixative composition according to claim 1 in which the organic compounds containing two active hydrogen 
atoms are present in an amount of 15-70% by weight of the polyurethane. 

50 

6. The hair fixative composition according to claim 1 in which the organic compounds containing two active hydrogen 
atoms are diols. 

7. The hair fixative conposition according to claim 6 in which the diols are polyethylene glycol and polypropylene gly- 
55 col. 

8. The hair fixative composition according to claim 1 in which the organic compounds containing two active hydrogen 
atoms have a molecular weight of about 300 to 20,000. 


15 


20 


25 
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35 
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9. The hair fixative composition according to claim 1 in which the organic compounds containing two active hydrogen 
atoms have a molecular weight of about 500 to 8,000. 

1 0. The hair fixative composition according to claim 1 in which the organic diisocyanate is selected from the group con- 

5 sisting of methylenedi-p-phenyl diisocyante, methylene-biS“(4-cyclohexyl isocyanate), isophorone diisocyanate, 

and toluene diisocyanate. 

1 1 . The hair fixative composition according to claim 1 in which the neutralizing base is selected from the group consist- 
ing of sodium hydroxide, potassium hydroxide. 2-amino-2-methyl-1 -propanol, histidine. tris(hydroxymethyl)ami- 

10 nomethane, and triethanolamine. 

12. The hair fixative composition according to claim 1 in which the amount of base for neutralization is sufficient to neu- 
tralize 50-100% of the total acidity of the polymer. 

15 13. The hair fixative composition according to claim 1 in which polar solvent is selected from the group consisting of 

ethanol, propanol, isopropanol, dimethyl ether, and acetone. 

14. The hair fixative composition according to claim 1 in which the polar solvent is present in an amount up to 80% by 
weight of the total hair fixative composition. 

20 

15. The hair fixative composition according to claim 1 in which the polar solvent is present in an amount up to 55% by 
weight of the total hair fixative composition. 

16. The hair fixative composition according to claim 1 in which the polar solvent is present in an amount up to 20% by 

25 weight of the total hair fixative composition. 

17. The hair fixative composition according to claim 1 which further comprises up to 60% by weight of a propellant 
based on the weight of the total hair fixative composition. 

30 18. The hair fixative composition according to claim 1 7 in which the propellant is selected from the group consisting of 

dimethyl ether, C3-C6 straight and branched chain hydrocarbons, hydrofluorocarbons, and compressed gases. 

19. The hair fixative composition according to claim 17 in which the polyurethane is present in an amount from about 
1-20% by weight of the hair fixative composition. 

35 

20. The hair fixative composition according to claim 17 in which the 2,2-hydroxymethyl-substituted carboxylic acid is 
present in an amount t give 0.5-1.85 milliequivalents per gram of polyurethane. 

21 . The hair fixative composition according to claim 1 7 In which the 2,2-hydroxymethyl-substltuted carboxylic acid is 

40 2,2-di-(hydroxymethyl)propionic acid. 

22. The hair fixative composition according to claim 1 7 In which the organic compounds containing two active hydrogen 
atoms are present In an amount of 15-70% by weight of the polyurethane. 

45 23. The hair fixative composition according to claim 1 7 In which the organic compounds containing two active hydrogen 

atoms are diols. 

24. The hair fixative composition according to claim 1 7 in which the diols are selected from the group consisting of pol- 
yethylene glycol and polypropylene glycol. 

50 

25. The hair fixative composition according to claim 1 7 in which the organic compounds containing two active hydrogen 
atoms have a molecular weight of about 300 to 20,000. 

26. The hair fixative composition according to claim 1 7 In virfilch the organic compounds containing two active hydrogen 

55 atoms have a molecular weight of about 500 to 8,000. 

27. The hair fixative composition according to claim 1 7 in which the organic diisocyanate is selected from the group 
consisting of methylenedi-p-phenyl diisocyanate, methyiene-bis-(4-cydohexylisocyanate). isophorone diisocy- 
anate, and toluene diisocyanate. 
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28. The hair fixative composition according to claim 1 7 in which the neutralizing base is selected from the group con- 
sisting of sodium hydroxide, potassium hydroxide. 2-amino-2-methyl-1 -propanol, histidine, tris(hydroxymethyI)ami- 
nomethane. and triethanolamine. 

5 29. The hair fixative composition according to claim 17 in which the amount of base for neutralization is sufficient to 

neutralize 50-100% of the total acidity of the polymer. 

30. The hair fixative composition according to claim 17 in which polar solvent is selected from the group consisting of 
ethanol, propanol, isopropanol, dimethyl ether, and acetone. 

10 

31 . The hair fixative composition according to claim 1 7 in which the polar solvent is present in an amount up to 80% by 
weight of the total hair fixative composition. 

32. The hair fixative composition according to claim 1 7 in which the polar solvent is present in an amount up to 55% by 

15 weight of the total hair fixative composition. 

33. The hair fixative composition according to claim 1 7 in which the polar solvent is present in an amount up to 20% by 
weight of the total hair fixative composition. 

20 Patentanspruche 

1 . WaBrige Haarfestigungszusammensetzung, die 

(A) einen wirksamen Gewichtsprozentsatz, bezogen auf das Gesamtgewicht der Haarfestigungszusammen- 

25 setzung, eines vollstSndig ausreagierten carboxylierten linearen Polyurethans. unrrfassend das Beaktionspro- 

dukt aus 

(i) einer Oder mehreren 2,2-hydroxymethylsubstitulerten Garbonsaure(n), dargestellt durch die Formel 

CH20H 


R-C-COOH 


CH2OH , 

in der R Wasserstoff Oder Ci-C 20 “Alkyl bedeutet, vorhanden in einer Gewichtsmenge, die ausreicht, urn 
0.35-2,25 Milliaquivalent Carboxylfunktionalitat pro Gramm Polyurethan zu ergeben, 

(il) 10-90 Gewichts-%, bezogen auf das Gewicht des Polyurethans, einer Oder mehrerer organischen Ver- 
bindung(en), die jeweils nicht mehr als zwei aktive Wasserstoffatome aufweisen, und 
(iii) einem Oder mehreren organischen Diisocyanat(en), vorhanden In einer Menge, die ausreicht urn mit 
den aktiven Wasserstoffatomen der 2,2-hydroxymethyIsubstituierten Carbonsaure und der organischen 
Verbindungen, mit Ausnahme des Wasserstoffs an dem Carboxylat der 2,2-hydroxymethylsubstituierten 
Carbonsaure, zu reagieren; 

(B) eine die Neutralisation eines ausrelchenden Artteils der verfugbaren Carboxylgruppen am Polyurethan 
bewirkende Menge einer Oder mehrerer fur kosmetische Zwecke zugelassenen organischen Oder anorgani- 

50 schen Base(n), urn das Polyurethan In Wasser oder in einem Gemisch aus Wasser und polarem organischem 

LOsungsmittel lOslich zu machen. und 

(C) ein LOsungsmittel. umfassend 

(i) Wasser und 

55 (ii) 0-85 Gewichts-%, bezogen auf das LOsungsmittel, eines Oder mehrerer polaren organischen LOsungs- 

mittel(s), 

umfaBt. 
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2. Haarfestigungszusammensetzung nach Anspruch 1, in der das Polyurethan In einer Menge von etwa 1-20 
Gewichts-%, bezogen auf die Haarfestigungszusammensetzung, vorliegt. 

3. Haarfestigungszusammensetzung nach Anspruch 1, in der die 2.2-hydrQxymethylsubstituierte CarbonsSure in 

5 einer Menge, die 0,5'1 ,85 Milliaquivalent pro Gramm Polyurethan ergibt, vorliegt. 

4. Haarfestigungszusammensetzung nach Anspruch 1, in der die 2,2-hydroxymethylsubstituierte Carbons&ure 2,2- 
Di(hydroxymethyOpropionsaure ist. 

10 5. Haarfestigungszusammensetzung nach Anspruch 1 , in der die organischen Verbindungen, die zwei aktive Wasser- 

stoffatome enthalten, in einer Menge von 15-70 Gewichts-%, bezogen auf das Polyurethan. vorliegen. 

6. Haarfestigungszusammensetzung nach Anspruch 1 , in der die organischen Verbindungen, die zwei aktive Wasser- 
stoffatome enthalten. Diole sind. 

15 

7. Haarfestigungszusammensetzung nach Anspruch 6, in der die Diole Polyethyl englykol und Polypropylenglykol 
Sind. 

8. Haarfestigungszusammensetzung nach Anspruch 1 , in der die organischen Verbindungen. die zwei aktive Wasser- 

20 stoffatome enthalten, ein Molekulargewicht von etwa 300 bis 20.000 besitzen. 

9. Haarfestigungszusammensetzung nach Anspruch 1 . in der die organischen Verbindungen, die zwei aktive Wasser- 
stoffetome enthalten, ein Molekulargewicht von etwa 500 bis 8.000 besitzen. 

25 10. Haarfestigungszusammensetzung nach Anspruch 1 , in der das organische Diisocyanat aus der aus Methylendi-p- 

phenyldiisocyanat, Methylen-bis(4-cyclohexylisocyanat), Isophorondiisocyanat und Toluoldiisocyanat bestehenden 
Gruppe ausgewShlt ist. 

11. Haarfestigungszusammensetzung nach Anspruch 1, in der die neutralisierende Base aus der aus Natriumhydro- 

30 xid, KaliumhydroxkJ, 2-Amino-2-methy1-1 -propanol. Histidin, Tris(hydroxymethyl)aminomethan und Thethanolamin 

bestehenden Gruppe ausgewShit ist. 

12. Haarfestigungszusammensetzung nach Anspruch 1, in der die Menge der fur die Neutralisation bestimmten Base 
ausreicht. um 50-100% der Gesamtaziditat des Polymers zu neutralisieren. 

35 

13. Haarfestigungszusammensetzung nach Anspruch 1, in der das polare LOsungsmittel aus der aus Ethanol, Pro- 
panol, Isopropanol, Dimethylether und Aceton bestehenden Gruppe ausgewShlt ist. 

14. Haarfestigungszusammensetzung nach Anspruch 1, in der das polare Ldsungsmrttel in einer Menge von bis zu 80 

40 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

15. Haarfestigungszusammensetzung nach Anspruch 1 . in der das polare LOsungsmittel in einer Menge von bis zu 55 
Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

45 16. Haarfestigungszusammensetzung nach Anspruch 1 . in der das polare LOsungsmittel in einer Menge von bis zu 20 

Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

17. Haarfestigungszusammensetzung nach Anspruch 1, die ferner bis zu 60 Gewichts-%. bezogen auf das Gewicht 
der gesamten Haarfestigungszusammensetzung, eines Treibmittels umfaBt. 

so 

18. Haarfestigungszusammensetzung nach Anspruch 17, in der das Treibmittel aus der aus Dimethylether. gerade- 
und verzweigtkettigen Cs-Cg-Kohlenwasserstoffen, Fluorkohlenwasserstoffen und komprimierten Gasen beste- 
henden Gruppe ausgewahlt Ist. 

55 19. Haarfestigungszusammensetzung nach Anspruch 17. in der das Polyurethan in einer Menge von etwa 1-20 

Gewichts-% der Haarfestigungszusammensetzung vorliegt. 

20. Haarfestigungszusammensetzung nach Anspruch 17. in der die 2,2-hydroxymethylsubstituierte Carbonsflure in 
einer Menge vorliegt, die 0,5-1 ,85 Milliaquivalent pro Gramm Polyurethan ergibt. 
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21. Haarfestigungszusammensetzung nach Anspruch 17. in der die 2,2-hydroxymethylsubstituierte Cartwnsaure 2,2* 
Di(hydroxymethyl)propionsaure ist. 

22. Haarfestigungszusammensetzung nach Anspruch 17, in der die organischen Verbindungen, die zwei aktive Was- 

5 serstoffatome enthalten, in einer Menge von 15-70 Gewichts-% des Polyurethans vorliegen. 

23. Haarfestigungszusammensetzung nach Anspruch 17, in der die organischen Verbindungen, die zwei aktive Was- 
serstoffatome enthalten, Diole sind. 

10 24. Haarfestigungszusammensetzung nach Anspruch 17, in der die Diole aus der aus Polyethylenglykol und Polypro- 

pylenglykol bestehenden Gruppe ausgewahit sind. 

25. Haarfestigungszusammensetzung nach Anspruch 17, in der die organischen Verbindungen, die zwei aktive Was- 
serstoffatome enthalten, ein Molekulargewicht von etwa 300 bis 20.000 besitzen. 

15 

26. Haarfestigungszusammensetzung nach Anspruch 17, in der die organischen Verbindungen, die zwei aktive Was- 
serstoffatome enthalten, ein Molekulargewicht von etwa 500 bis 8.000 besitzen. 

27. Haarfestigungszusammensetzung nach Anspruch 17, in der das organische Diisocyanat aus der aus Methylendi- 

20 p-phenyldiisocyanat, Methylen-bis(4-cyclohexylisocyanat), Isophorondiisocyanat und Toluoldiisocyanat bestehen- 
den Gruppe ausgewahit ist. 

28. Haarfestigungszusammensetzung nach Anspruch 17, in der die neutralisierende Base aus der aus Natriumhydro- 
xid, KaliumhydroxkJ. 2-Amino-2-methyl-1 -propanol, Histidin, Tris(hydroxymethyl)aminomethan und Triethanolamin 

25 bestehenden Gruppe ausgewahit ist. 

29. Haarfestigungszusammensetzung nach Anspruch 17, in der die Menge an Base zur Neutralisation ausreicht, urn 
50-100 % der Gesamtaziditat des Polymers zu neutralisieren. 

30 30. Haarfestigungszusammensetzung nach Anspruch 17, in der das polare LOsungsmittel aus der aus Ethanol, Pro- 

panol, Isopropanol, Dimethylether und Aceton bestehenden Gruppe ausgewahit ist. 

31. Haarfestigungszusammensetzung nach Anspruch 17, in der das polare Lfisungsmittel in einer Menge von bis zu 
80 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

35 

32. Haarfestigungszusammensetzung nach Anspruch 17, in der das polare LOsungsmittel in einer Menge von bis zu 
55 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

33. Haarfestigungszusammensetzung nach Anspruch 17, in der das polare LOsungsmittel in einer Menge von bis zu 

40 20 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

Revendications 

1 . Composition aqueuse de fixateur capillaire, qui comprend 

45 

(A) un pourcentage efficace, en poids, sur la base du poids total de la composition de fixateur capillaire, d'un 
polyurOthanne linOaire carboxylO. ayant rOagi totalement, comprenant le produit de reaction 

(i) d’un ou plusieurs acides carboxyliques ^ substituent 2,2-hydroxym6thyle, reprOsentOs par la formula 

50 

CH^OH 

1 

R - C-COOH 

I 

s® CH2OH 

dans laquelle R reprOsente ThydrogOne ou un groups alkyle en k C 20 , 

presents en une quantity suffisante, en poids, pour fournir 0,35 k 2,25 milliOquivalents de fonctionnalitO 
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carboxyle par gramme de polyur6thanne. 

(ii) de 10 ^ 90 % en poids, sur la base du poids du polyur6thanne. d’un ou plusleurs composes organiques 
n’ayant chacun pas plus de deux atomes d'hydrog^ne actifs, et 

(iii) d'un ou plusieurs diisocyanates organiques presents en une quantity suffisante pour la reaction avec 

5 les atomes d'hydrog^ne actifs de Tacide carboxylique d substituant 2,2-hydroxym6thyle et des composes 

organiques, k I'exception de Tatome d'hydrog^ne sur le carboxylate de I’acide carboxylique ^ substituant 
2.2-hydroxym6thyle. 

(B) une quantity efficace d’une ou plusieurs bases organiques ou inorganiques cosm6tiquement acceptables 

^0 pour neutraliser une proportion suffisante des groupes carboxyle disponibles sur le polyur^thanne afin de ren- 

dre le poiyur^hanne soluble dans I’eau ou dans un melange d’eau et d'un solvant organique polaire ; 

(C) un solvant comprenant 

(i) de I’eau, et 

15 (ii) 0 d 85 %. en poids du solvant, d'un ou plusieurs solvartts organiques polaires. 

2. Composition de f ixateur capillaire suivant la revendication 1 , dans laquelle le polyur6thanne est present en une 
quantity d'environ 1 ^ 20 % en poids de la composition de fixateur capillaire. 

20 3. Composition de fixateur capillaire suivant la revendication 1 , dans laquelle I’adde carboxylique k substituant 2,2- 

hydroxym6thyle est present en une quantit6 fournissant 0,5 ^ 1 ,85 milli6quivalent par gramme de polyur6thanne. 

4. Composition de fixateur capillaire suivant la revendication 1 , dans laquelle I'adde carboxylique k substituant 2,2- 
hydroxym6thyle consiste en I’acide 2,2-dihydroxym6thylpropionique. 

25 

5. Composition de fixateur capillaire suivant la revendication 1 , dans laquelle les composes organiques contenant 2 
atomes d'hydrog^ne actifs sont pr^ents en une quantity de 15 ^ 70 % en poids du polyur^thanne. 

6. Composition de fixateur capillaire suivant la revendication 1 , dans laquelle les composes organiques contenant 2 

30 atomes d'hydrog^ne actifs sont des diols. 

7. Composition de fixateur capillaire suivant la revendication 6, dans laquelle les diols consistent en poly6thyl6ne-gIy- 
col et polypropylene-glycol. 

35 8. Composition de fixateur capillaire suivant la revendication 1 , dans laquelle les composes organiques contenant 2 

atomes d'hydrogene actifs ont un poids mol6culaire d’environ 300 e 20 000. 

9. Composition de fixateur capillaire suivant la revendication 1 , dans laquelle les composes organiques contenant 2 
atomes d’hydrogene actifs ont un poids mol6culaire d'environ 500 k 8000. 

40 

10. Composition de fixateur capillaire suivant la revendication 1, dans laquelle le diisocyanate organique est choisi 
dans le groupe consistent en methyl ene-di-p-phenyidiisocyanate. m6thyienebls-(4-cyclohexylisocyanate), isopho- 
rone-dlisocyanate et toluene-diisocyanate. 

45 11. Composition de fixateur capillaire suivant la revendication 1, dans laquelle la base neutralisante est choisie dans 

le groupe consistant en hydroxyde de sodium, hydroxyde de potassium, 2-amino-2-methyl-1 -propanol, histidine, 
trishydroxymethylamlnomethane et triethanolamine. 

1 2. Composition de fixateur capillaire suivant la revendication 1 , dans laquelle la quantite de base pour la neutralisation 

50 est suffisante pour neutraliser 50 e 1 00 % de I’addite totale du polymere. 

13. Composition de fixateur capillaire suivant la revendication 1, dans laquelle le solvant polaire est choisi dans le 
groupe consistant en 6thanol, propanol, isopropanol, 6ther dim6thylique et acetone. 

55 14. Composition de fixateur capillaire suivant la revendication 1, dans laquelle le solvant polaire est present en une 

quantit6 allant jusqu’^ 80 % en poids de la composition de fixateur capillaire totale. 

15. Composition de fixateur capillaire suivant la revendication 1, dans laquelle le solvant polaire est present en une 
quantity allant jusqu'^ 55 % en poids de la composition de fixateur capillaire totale. 
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16. Composition de fixateur capillaire suivant la revendication 1, dans laquelle le solvant polaire est present en une 
quantity aliant jusqu*^ 20 % en poids de la composition de fixateur capillaire totale. 

17. Composition de fixateur capillaire suivant la revendication 1. qui comprend en outre jusqu*^ 60 % en poids d'un 

5 agent propulseur sur la base du poids de la composition de fixateur capillaire totale. 

18. Composition de fixateur capillaire suivant la revendication 17. dans laquelle Tagent propulseur est choisi dans le 
groupe consistent en 6ther dim6thylique, hydrocarbures droit et ramifi6 en C3 k Ce, hydrofluorocarbones et gaz 
comprim6s. 

10 

19. Composition de fixateur capillaire suivant la revendication 17. dans laquelle le polyur^anne est pr^ent en une 
quantity d’environ 1 ^ 20 % en poids de la composition de fixateur capillaire. 

20. Composition de fixateur capillaire suivant la revendication 17, dans laquelle I'adde carboxylique k substituant 2,2- 

15 hydroxym6thyle est pr6sent en une quantit6 fournissant 0,5 ^ 1 .85 milli6quivalent par gramme de polyur6thanne. 

21 . Composition de fixateur capillaire suivant la revendication 1 7, dans laquelle I’acide carboxylique k substituant 2,2- 
hydroxym6thyle est Tacide 2,2-dihydroxym6thylpropionique. 

20 22. Composition de fixateur capillaire suivant la revendication 1 7, dans laquelle les composes organiques contenant 

deux atomes d’hydrog^ne actifs sont presents en une quantity de 15 ^ 70 % en poids du polyur6thanne. 

23. Composition de fixateur capillaire suivant la revendication 1 7, dans laquelle les composes organiques contenant 
deux atomes d'hydrog^ne actifs sont des diols. 

25 

24. Composition de fixateur capillaire suivant la revendication 1 7. dans laquelle les diols sont choisis dans le groupe 
consistant en poly6thyl6ne-glycol et polypropyl^neglycol. 

25. Composition de fixateur capillaire suivant la revendication 1 7. dans laquelle les compost organiques contenant 

30 deux atomes d'hydrog^ne actifs ont un poids mol6culaire d’environ 300 k 20 000. 

26. Composition de fixateur capillaire suivant la revendication 1 7, dans laquelle les compost organiques contenant 
deux atomes d’hydrog6ne actifs ont un poids mol6culaire d’environ 500 k 8000. 

35 27. Composition de fixateur capillaire suivant la revendication 17. dans laquelle le diisocyanate organique est choisi 

dans le groupe consistent en m6thyl6ne-di-p-ph6nyldiisocyanate. m6thyl6ne-bis-(4-cyclohexylisocyanate). isopho- 
rone-diisocyanate et tolu^n e-diisocyanate. 

28. Composition de fixateur capillaire suivant la revendication 1 7, dans laquelle la base neutralisante est choisie dans 

40 le groupe consistant en hydroxyde de sodium, hydroxyde de potassium, 2-amino-2-m6thyl-1 -propanol, histidine, 

trishydroxym^thylaminom^thane et triethanolamine. 

29. Composition de fixateur capillaire suivant la revendication 1 7, dans laquelle la quantite de base pour la neutralisa- 
tion est suffisante pour neutraliser 50 e 100 % de I'acidite totale du polym^re. 

45 

30. Composition de fixateur capillaire suivant la revendication 17. dans laquelle le solvant polaire est choisi dans le 
groupe consistant en ethanol, propanol, isopropanol, ^her dim^thylique et acetone. 

31 . Composition de fixateur capillaire suivant la revendication 1 7, dans laquelle le solvant polaire est present en une 

50 quantity aliant jusqu’^ 80 % en poids de la composition de fixateur capillaire totale. 

32. Composition de fixateur capillaire suivant la revendication 17, dans laquelle le solvant polaire est present en une 
quantity aliant jusqu'^ 55 % en poids de la composition de fixateur capillaire totale. 

55 33. Composition de fixateur capillaire suivant la revendication 1 7, dans laquelle le solvant polaire est present en une 

quantity aliant jusqu'^ 20 % en poids de la composition de fixateur capillaire totale. 
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[0001 ] This invention pertains to hair fixative compositions that are prepared from polyurethanes containing pendant 
free carboxyl groups that are neutralized with standard cosmetically acceptable bases. 

[0002] Most hair fixative compositions contain a film-forming polymer, which acts as the fixative, and a delivery sys- 
tem, which is usually an alcohol or a mixture of alcohol and water. In the case of aerosol delivery, the delivery system 
will also contain a propellant, which is typically a volatile hydrocarbon. Due to environmental regulations controlling 
the emission of volatile organic compounds (VOCs) into the atmosphere, these alcohol and hydrocarbon delivery sys- 
tems are becoming less acceptable, and it is foreseen that water will become a greater component in hair fixative 
compositions. However, many hair fixative polymers in current use exhibit a loss of performance properties in aqueous 
based systems; for example, the solution viscosity increases, and if delivered by aerosol, the composition foams at 
the valve actuator and on the hair. These factors have prompted the search for hair fixative polymers that are soluble 
in aqueous or in low VOC systems, which are systems that contain 80% or less VOCs, and that perform with all the 
desired characteristics of a good hair fixative polymer, namely, good holding power, high humidity curt retention, quick 
drying time, nonstickiness, and a clear, transparent, glossy film that is easily removable with water or with water and 
shampoo. 

[0003] This invention is an aqueous based hair fixative composition that comprises an effective amount of a poly- 
urethane to perform as a hair fixative In an all water or in an alcohol-water solvent system. Specifically, the hair fixative 
composition comprises (A) an effective amount of a fully reacted carboxylated linear polyurethane comprising the 
reaction product of (i) one or more 2,2-hydroxymethyl-substituted carboxylic acids present in an amount to give 
0.35-2.25 milliequivafents of carboxyl functionality per gram of polyurethane, (ii) 10-90% by weight, based on the weight 
of the polyurethane, of one or more organic compounds having no more than two active hydrogen atoms each, and 
(iii) one or more organic diisocyanates selected from the group consisting of methylenedi-p-phenyl diisocyanate and 
methylene-bis-(4 cyclohexylisocyanate) present in a sufficient amount to react with the active hydrogens of the 2,2-hy- 
droxymethyl-substituted carboxylic acids and the organic compounds, excepting the hydrogen on the carboxylate of 
the 2,2-hydroxymethyl-substituted carboxylic acid; (8) an effective amount of a cosmetically acceptable organic or 
Inorganic base to neutralize a sufficient proportion of the available carboxyl groups on the polyurethane to make the 
polyurethane soluble In water or in a mixture of water and a polar organic solvent; and (C) a solvent comprising (i) 
water, and (ii) 0-85% by weight of a polar organic solvent, based on the weight of the solvent. In aerosol systems, the 
hair fixative composition will further comprise up to 60% by weight of a propellant based on the weight of the total hair 
fixative composition. 

[0004] The polyurethanes suitable for use in hair fixative formulations according to this invention are fully reacted 
carboxylated linear polymers. These polyurethanes are used in an effective amount to achieve hair holding and humidity 
resistance properties. They are preferably present in amounts from 1-20% by weight of the hair fixative composition, 
and more preferably In amounts from 1-10% by weight. These polyurethanes are the reaction products of (i) one or 
more 2,2-hydroxymethyl-substituted carboxylic acids present in an amount to give 0.35-2.25 milliequivalents, preferably 
0.5-1 .85 milliequivalents, of carboxyl fundionality per gram of polyurethane, (ii) 10-90% by weight, based on the weight 
of the polyurethane, of one or more organic compounds having no more than two active hydrogen atoms each, and 
(iii) one or more organic diisocyanates selected from the group consisting of methylenedi-p-phenyl diisocyanate and 
methylene-bis-{4 cyclohexylisocyanate) present in a sufficient amount to react with the active hydrogens of the 2,2-hy- 
droxymethyl-substituted carboxylic acid and the organic compounds, excepting the hydrogen on the carboxylate of the 
2,2-hydroxymethyl-substituted carboxylic acid. The Incorporation of the 2,2-hydroxymethyl-substituted carboxylic acid 
introduces pendant carboxylic acid groups into the polymer chain, which after neutralization render the polyurethane 
soluble In water and in mixtures of water with other polar solvents. Using these polyurethanes as the active ingredient, 
hair fixative formulations can be made that have a high solids content with low viscosity. A high solids content supplies 
an effective amount of polymer to the hair in a minimum amount of solvent to obtain good holding power. Low viscosity 
permits effective atomization at the spray nozzle. Thus, a hair fixative product suitable for use in either aerosol or 
nonaerosol formulations can be achieved. The use of 2,2-hydroxymethyl-substltuted carboxylic acids also imparts 
increased film hardness and rigidity to the polyurethane, properties that are desirable for hair fixatives. 

[0005] The 2,2-hydroxymethyl-substituted carboxylic acids are represented by the formula 
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CH-OH 
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R . C-COOH 
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CHjOH 
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in which R represents hydrogen, or - C20 alkyl, preferably C-| - C3 alkyl. Specific examples include 2,2-di(hydroxyme- 
thyl)acetic acid, 2,2-di(hydroxymethyl)propionic acid, 2,2-di‘(hydroxymethyl)butyric acid, 2,2-dl(hydroxymethyl)penta- 
noic acid, and the like. The preferred acid is 2,2-di-{hydroxymethyl)propionic acid. The 2.2-hydroxymethyl-substituted 
carboxylic acids are present in an amount to give 0.35-2.25, preferably 0.5-1.85, milliequivalents of carboxyl function- 
ality per gram of polyurethane, and in general this is about 5-30% by weight of the polyurethane polymer. 

[0006] The organic compounds that are reactive with isocyanate and that may be used for the preparation of the 
polyurethane polymers of this invention have no more than two active hydrogen atoms (as determined by the Zere- 
witinoff method). The active hydrogen atoms are usually attached to oxygen, nitrogen or sulfur atoms. These com- 
pounds will have a molecular weight of about 300 to 20,000, preferably about 500 to 8,000. Preferably, these compounds 
will be linear in order to prevent gelling during polymerization, but small amounts of non-linear compounds may be 
used provided their use does not cause gelling. The organic compounds will be present in an amount of 10-90% by 
weight of the polyurethane, preferably in an amount of 15-70% by weight. 

[0007] The preferred organic compounds with two active hydrogen atoms are the linear difunctional polyethylene 
and polypropylene glycols, especially those that are available commercially and produced by the reaction of ethylene 
(or propylene) oxide with water, ethylene (or propylene) glycol, or diethylene (or dipropylene) glycol in the presence of 
sodium hydroxide as a catalyst. These polyglycols have molecular weights of about 600 to 20,000, preferably about 
1,000 to 8,000. Polyglycols that are homogeneous in molecular weight, or a mixture of glycols that differ in molecular 
weight can be used. It is also possible to copolymerize small amounts of additional alkylene oxides into the polyglycol. 
[0008] Other suitable organic compounds with two active hydrogen atoms are those having hydroxyl, carboxyl, amino 
or mercapto groups. Among these, the preferred are polyhydroxy compounds, such as, polyether diols, polyester diols, 
polyacetal diols, polyamide diols, polyester polyamide diols, poly(alkylene ether)diols, polythioether diols, and poly- 
carbonate diols. Compounds that contain two or more different groups within these classes may also be used, for 
example, amino alcohols and amino alcohols containing two amino groups and one hydroxyl group. It is preferred to 
use difunctional compounds although small amounts of tri-(and greater) functional compounds may be used. 

[0009] Suitable polyether diols are, for example, the condensation products of ethylene oxide, propylene oxide, buty- 
lene oxide, or tetrahydrofuran, and their copolymerization, graft or block polymerization products, such as, mixed eth- 
ylene oxide, propylene oxide condensates, and the graft polymerization products of the reaction of olefms under high 
pressure with the mentioned alkylene oxide condensates. Suitable polyethers are prepared by the condensation of the 
mentioned alkylene oxides with polyhydric alcohols, such as, ethylene glycol, 1,2-propylene glycol and 1,4-butanediol. 
[0010] Suitable polyester diols, polyester amide diols, and polyamide diols are preferably saturated, and are obtained, 
for example, from the reaction of saturated or unsaturated polycarboxylic acids with saturated or unsaturated polyhydric 
alcohols, diamines, or polyamines. Suitable carboxylic acids for preparing these compounds Include, for example, 
adipic acid, succinic acid, phthalic acid, terephthalic acid, and maleic acid. Suitable polyhydric alcohols for preparing 
the polyesters include, for example, ethylene glycol, 1,2-propylene glycol, 1.4-butanediol, neopentyl glycol, and hex- 
anediol. Amino alcohols, for example, ethanolamine, are also useful. Suitable diamines for preparing the polyester 
amides and polyamides are, for example, ethylene diamine and hexamethylene diamine. 

[0011] Suitable polyacetals can be prepared, for example, from 1,4-butanediol or hexanediol and formaldehyde. 
Suitable polythioethers can be prepared, for example, as the condensation products of thiodiglycol either alone or in 
combination with other glycols, such as, ethylene glycol, 1,2-propylene glycol or with other polyhydroxy compounds 
as disclosed above. Polyhydroxy compounds that already contain urea or urethane groups, and natural polyols, which 
may be further modified, for example, castor oil and carbohydrates, may also be used. 

[0012] In preparing the polyurethane polymer, in addition to the organic compound having no more than two active 
hydrogen atoms, which in many cases is a high molecular weight compound, it may be desirable to chain extend the 
polymer using an organic compound with a lower molecular weight, preferably less than about 300 and more than 60. 
Typical chain extending agents include saturated or unsaturated glycols, such as, ethylene glycol, diethylene glycol, 
triethylene glycol and the like; amino alcohols, such as, ethanolamine, propanolamine, butanolamine, and the like; 
mono- and dialkoxylated aliphatic, cycloaliphatic, aromatic and heterocyclic primary amines, such as. N-methyidieth- 
anoiamine, N-oleyl diethanolamine, N-cyclohexyl diisopropanelamine. N,N-dihydroxyethyl-p-toluidine, N,N-dihydroxy- 
propylnaphthylamine and the like; diamines, such as ethylene diamine, piperazine, N-N-bis-gamma-aminopropyl-N- 
methyl-amine and the like; carboxylic acids including aliphatic, cycloaliphatic, aromatic and heterocyclic dicarboxylic 
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acids, such as, oxalic acid, malonicacid, succinic acid, glutaricacid, adipic acid, sebacicacid, terephthalicacid, 1,5-di* 
carboxylic naphthalic acid, maleic acid, fumaric acid, diglycolic acid, quinolinic acid, lutidinic acid and the like; amino 
carboxylic acids, such as, glycine, alpha and beta-alanine, 6-ami nocaproic acid, 4-aminobutyric acid, p-aminobenzoic 
acid, 5-aminonaphthoic acid and the like. The preferred chain extending agents are aliphatic diols. 

[0013] The organic polyisocyanates or mixtures of poly isocyanates that are reacted with the organic compound are 
selected from the group consisting of methylenedi-p-phenyl diisocyanate and methylene-bis-(4-cyclohexylisocyanate). 
The isocyanate will be present in a sufficient amount to react with the active hydrogens of the 2.2-hydroxymethyl- 
substituted carboxylic acid and the organic compounds, excepting the hydrogen on the carboxylate of the 2,2-hy- 
droxymethyl-substituted carboxylic acid. This amount will vary depending on the amounts of the carboxylic acid and 
organic compounds. 

[0014] If is desired not to chain extend the polymer, the reaction of the diisocyanate with the organic compound 
having two active hydrogen atoms is quenched by the addition of a monofunctional active hydrogen-containing com- 
pound to consume any residual isocyanate functionality. Examples of these quenching compounds are well known in 
the art; for these systems, the preferred quenching compound is ethanol. 

[0015] The urethane polymerization is carried out in the reaction medium with or without typical urethane reaction 
catalysts known in the art. Suitable catalysts include dibutyl tin dilaurate; the stannous salts of carboxylic acids having 
from 2 to 18 carbon atoms, such as, stannous laurate, stannous stearate, stannous acetate, stannous butyrate, stan- 
nous octoate and the like, and mixtures of those. Other suitable catalysts include dibutyl tin oxide, dibutyl tin sulfide, 
lead resinate, lead benzoate, lead salicytate, lead 2-ethyl hexoate, lead oleate, iron acetyl acetonate, cobalt benzoate, 
tetra (2-ethyl hexyl) titanate, tetra butyl titanate, and the like. Many other compounds accelerate the reaction of a 
hydroxyl or other groups with an isocyanate in preference to certain other reactions of the isocyanate group, and any 
of these compounds may be used. Those skilled in the art will choose a specific catalyst to confer desired characteristics 
to individual urethane reactions. The preceding specific compounds are the preferred compounds and are given for 
the purpose of illustration and not limitation. In addition, any suitable tertiary amine may be used alone or with the 
metallic catalyst, for example, triethylene diamine, N-ethyl morpholine, N-methyl morpholine, or 4-dimethy) amino ethyl 
piperazine. 

[0016] With respect to the proportion of reactants, the reactants should be selected so that the molecular ratio of 
isocyanate groups to active hydrogen atoms is as close to 1:1 as is practicable. It is appreciated that this exact ratio 
may not always be attained in practice; therefore, a ratio between about 0.7:1 and 1.3:1, and preferably between about 
0.9:1 and 1,2:1, should be sought, and any excess diisocyanate, as discussed previously, can be quenched with the 
mono-functional active hydrogen containing compound. 

[001 7] The polymerization is carried out according to well known polyurethane polymerization techniques, which are 
well known to those skilled in the art. Exemplary polymerizations and reaction conditions are given in the examples. 
[0018] To be used as hair fixatives, the carboxylated polyurethanes must be capable of being removed from the hair 
after use by a water rinse or shampoo. Removability is imparted by neutralizing the free carboxyl groups on the poly- 
urethane. The amount of base used for neutralization is dependent on the hydrophobicity of the hair fixative polymer. 
The higher the carboxylic acid content of the polymer, the less the degree of neutralization required to impart water 
solubility. Conversely, the lower the carboxylic acid content, the greater the degree of neutralization required for water 
solubility. The preferred levels of neutralization range from 50-90%, depending on the acidity of the polymer. Suitable 
bases for neutralization of the polymer are the standard cosmetically acceptable bases known and used in the art. The 
preferred bases are sodium hydroxide, potassium hydroxide. 2-amino-2-methyl-1 -propanol, histidine, tris(hydroxyme- 
thyl)aminomethane, and triethanoiamine. The choice of the base and the degree of neutralization also affect the flex- 
ibility of the resultant hair fixative when sprayed on the hair, giving a soft or a hard hold. The choice of which base to 
utilize and the degree of neutralization required to achieve flexibility is within the expertise of one skilled in the art. In 
general, however, the amount of base for neutralization will be within the range of 0.05-0.80% based on the total weight 
of the composition, although It will be recognized that individual formulations may require neutralization outside this 
range. 

[0019] The neutralized polymers are soluble in water and, thus, the hair fixative compositions may be based solely 
in water, although more typically, the solvent system will be a blend of polar organic solvent and water. Typically, the 
organic solvent will be an alcohol or ketone. Particularly suitable solvents are low boiling alcohols that are compatible 
with other components in the hair fixative composition, for example, C^-C^ straight or branched chain alcohols. Exem- 
plary polar solvents are ethanol, propanol, isopropanol, butanol, and acetone. 

[0020] Hair fixative compositions that are intended to be delivered in an aerosol systems additionally will require a 
propellant. While any of the known propellants may be used in these compositions, preferred propellants include the 
hydrocarbons, particularly the lower boiling hydrocarbons such as C3-C6 straight and branched chain hydrocarbons, 
for example, propane, butane, isobutane and mixtures of those. Other preferred propellants include the ethers, such 
as dimethyl ether; hydrofluorocarbons, such as, 1,1-difluoroethane; and the compressed gases, such as nitrogen, air 
and carbon dioxide. The amount of propellant used in the hair fixative compositions of this invention may vary from 
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about 0 to 60% by weight of the hair spray cx)mposition and preferably from about 0 to 40% by weight, based on the 
weight of the total composition. 

[0021] An important consideration in determining the amount of organic solvent, or organic solvent and propellant, 
to be used in the hair fixative composition is the total amount of volatile organic compound (VOC) content, and any 
5 upper limit of VOC content that may be mandated by environmental regulations. While these compositions may have 
a wide range of VOC content, from 0 to 85% by weight, it Is preferred that there be less than about 80% and more 
preferably less than about 55% by weight VOC content, based on the weight of the composition. The balance of the 
hair fixative composition will be water and the neutralized polyurethane. 

[0022] Optional conventional additives may also be incorporated into the hair fixing composition of this invention to 
10 provide certain modifying properties to the composition. Included among these additives are plasticizers, such as glyc- 
erine, glycol and phthalate esters: silicones; emollients, lubricants and penetrants, such as lanolin compounds; fra- 
grances and perfumes; UV absorbers: dyes and other colorants; thickeners; anticorrosion agents; detackifying agents; 
combing aids; antistatic agents; preservatives; and foam stabilizers. These additives are present In small, effective 
amounts to accomplish their function, and generally will comprise from about 0.1 to 10% by weight each, and from 
15 about 0.1 to 20% by weight total, based on the weight of the composition. 

[0023] The resulting hair fixing compositions exhibit all of the characteristics required of such a product in systems 
ranging from 0 to 85% VOC. The films found are clear, hard, glossy and provide humidity resistance while being readily 
removable. 

20 Examples 

[0024] The following examples disclose the preparation of polyurethanes containing varying levels of dimethytol 
propionic acid and the results of humidity resistance testing on hair fixative formulations prepared from those poly- 
urethanes, 

25 

Syntheses of Polyurethanes 

[0025] Polyurethane A . A polyurethane containing 16.7% by weight dimethylol propionic acid was prepared (total 
carboxylate functionality: 1.25 meq/g). The product was isolated as an emulsion in water. 

30 


35 


40 


[0026] AIL four-neck round bottom flask equipped with three stoppers and a vacuum adapter was charged with 
reagents 1 and 2. The reaction mixture was heated to 110°C under dynamic vacuum (<1 mm Hg) for 1 hour. The 
vacuum was released with nitrogen, and the flask was fit with a mechanical stirrer, thermometer, stopper, and a gas 
inlet-topped condenser. The reaction vessel was placed under a positive pressure of nitrogen and was maintained in 
this manner throughout the course of the urethane condensation reaction. The vessel was charged with reagent 3. 
The resulting mixture was brought to reflux and held there until a homogenous solution was obtained. 

[0027] The reaction mixture was allowed to cool to less than 50°C. Reagents 4 and 5 were added, and the reaction 
was brought to reflux. The reaction was allowed to stir at reflux for 5 hours. Reagent 6 was added, and the reaction 
was stirred at reflux for an additional 11 hours. Reagent 7 was then added to the reaction mixture, and the reaction 
was allowed to stir at reflux for 1 hour. 

[0028] Reagent 8 was charged into an addition funnel and then a sufficient quantity of reagent 9 was added to bring 
the total weight of reagent in the addition funnel to 300g. The contents of the funnel were added to the reaction mixture 
uniformly over a 3 hour period at 60°C. When the addition was complete, the flask was equipped for simple distillation, 
and distillation of solvent from the reaction mixture was started. When the pot temperature reached 90°C, steam dis- 


Reagents: 

la. 

Polypropylene glycol (1000 molecular weight) 

34.12 g 

1b. 

Polypropylene glycol (3000 molecular weight) 

47.36 g 

2. 

Polyethylene glycol (8000 molecular weight) 

10.00 g 

3. 

Acetone (anhydrous) 

200.0 g 

4. 

Methytenedi-p-phenyl diisocyanate (260 effective MW) 

75.12 g 

5. 

Dibutyl tin dllaurate 

0.20 g 

6. 

Dimethylol propionic acid 

33.40 g 

7. 

Ethanol 

5.0 g 

8. 

1.0 N Sodium Hydroxide 

100.0 mL 

9. 

Deionized water as needed to bring reagent 8 to 300g 
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tillation of the reaction mixture via the introduction of sub-surface steam was commenced. The steam distillation was 
continued until the pot temperature reached 100®C and was maintained at 100°C for 1 hour. A stable, fully aqueous 
emulsion was obtained at the conclusion of the steam distillation. The yield was 524.3g (37.6% solids). The neutrali- 
zation equivalent of the emulsion was 0.286 meq/g. This corresponds to a neutralization equivalent of 0.761 meq/g on 
5 a 100% solids basis. 

Polyurethane B . A polyurethane containing 14.6% by weight dimethylol propionic acid (total carboxylate functionality: 
1.09 meq/g) and 2% by weight N-methyl diethanolamine was prepared. This polyurethane contains both cationic and 
anionic functionality. The product was isolated as an emulsion in water. 


Reagents: 

1. 

Polyethylene glycol (2000 molecular weight) 

51.30 g 

2. 

Polyethylene glycol (8000 molecular weight) 

16.57 g 

3. 

Dimethylol propionic acid 

21.95 g 

4. 

2-Butanone 

190.4 g 

5. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

57.23 g 

6. 

Dibutyl tin dilaurate 

0.20 g 

7. 

N-methyl diethanolamine 

3.09 g 

8. 

Ethanol 

5.0 g 

9. 

1 .0 N Sodium hydroxide 

75.0 mL 

10. 

1 Deionized water as needed to bring reagent 9 to 325g 



[0029] AIL four-neck round bottom flask was equipped with a mechanical stirrer, thermometer, stopper, and a Dean 
& Stark-type receiver with draw-off valve fit with a gas Inlet-topped condenser. The reaction vessel was placed under 
a positive pressure of nitrogen and was maintained in this manner throughout the course of the urethane condensation 
reaction. The vessel was charged with reagents 1, 2, 3, and 4. The resulting suspension was brought to reflux, and a 
total of 39. 9g 2-butanone was distilled from the reaction vessel via the Dean & Stark receiver. 

[0030] The reaction mixture was allowed to cool to less than 40®C. Reagents 5 and 6 added, and the reaction tem- 
perature was brought to 60°C. The reaction was allowed to stir at for 1 9 hours at which time the residual isocyanate 
was found to be 0.77% (theory: 0.81%). Reagent 7 was added at this time, and the reaction was stirred at 60°C for an 
additional 1.5 hours. The residual isocyanate was re-measured and found to be 0.11% (theory: 0.07%). Reagent 8 
was then added to the reaction mixture, and the reaction was allowed to stir at 60°C for 1 hour. 

[0031] Reagent 9 was charged into an addition funnel and then a sufficient quantity of reagent 10 was added to bring 
the total weight of reagent in the addition funnel to 325g. The contents of the funnel were added to the reaction mixture 
uniformly over a 3 hour period at 60®C. When the addition was complete, simple distillation at atmospheric pressure 
of solvent from the reaction mixture was started. When the pot temperature reached 90°C, steam distillation of the 
reaction mixture via the introduction of sub-surface steam was commenced. The steam distillation was continued until 
the pot temperature reached 100°C and was maintained at 100°C for 1 hour. A stable, fully aqueous emulsion was 
obtained at the conclusion of the steam distillation. The yield was 495.8g (28.6% solids). The neutralization equivalent 
of the emulsion was 0.167 meq/g. This corresponds to a neutralization equivalent of 0.584 meq/g on a 100% solids 
basis. 

Polyurethane C. A polyurethane containing 24.6% by weight dimethylol propionic acid was prepared (total carboxylate 
functionality: 1.83 meq/g). The product was isolated as an emulsion in water. 


Reagents: 

1 . Polypropylene glycol (2000 molecular weight) 

21.47g 

2. Polyethylene glycol (8000 molecular weight) 

16.50 g 

3. Dimethytol propionic acid 

36.31 g 

4. 2-Butanone 

336.2 g 

5. Methylenedi-p-phenyl diisocyanate (260 effective MW) 

75.83 g 

6. Dibutyl tin dilaurate 

0.2 g 

7. Ethanol 

5.0 g 

8. 1.0 N Sodium Hydroxide 

100.0 mL 

9. Deionized water as needed to bring reagent 8 to 300g 
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[0032] A 1 L four-neck round bottom flask was equipped with a mechanical stirrer, thermometer, stopper, and a Dean 
& Stark-type receiver with draw-off valve fit with a gas inlet-topped condenser. The reaction vessel was placed under 
a positive pressure of nitrogen and was maintained in this manner throughout the course of the urethane condensation 
reaction. The vessel was charged with reagents 1. 2, 3, and 4. The resulting suspension was brought to reflux, and a 
total of 43g 2-butanone was distilled from the reaction vessel via the Dean & Stark receiver. 

[0033] The reaction mixture was allowed to cool to less than 40®C, Reagents 5 and 6 were added, and the reaction 
temperature was brought to 60°C. The reaction was allowed to stir at 60°C for 20 hours at which time the residual 
Isocyanate was found to be 0.05% (theory: 0.15%). Reagent 7 was added at this time, and the reaction was stirred at 
60°C for an additional hour, 

[0034] Reagent 8 was charged into an addition funnel and then a sufficient quantity of reagent 9 was added to bring 
the total weight of reagent In the addition funnel to 300g. The contents of the funnel were added to the reaction mixture 
uniformly over a 3 hour period at 60°C. When the addition was completed, simple distillation at atmospheric pressure 
of solvent from the reaction mixture was started. When the pot temperature reached 90°C, steam distillation of the 
reaction mixture via the introduction of sub-surface steam was commenced. The steam distillation was continued until 
the pot temperature reached 100°C and was maintained at 100°C for 45 minutes. A stable, fully aqueous emulsion 
was obtained at the conclusion of the steam distillation. The yield was 401 .3g (34.1% solids). The neutralization equiv- 
alent of the emulsion was 0.286 meq/g. This corresponds to a neutralization equivalent of 0.839 meq/g on a 100% 
solids basis. 

Polyurethane D. A polyurethane containing 7.5% by weight dimethylol propionic acid was prepared (total carboxylate 
functionality: 0.56 meq/g). The product was Isolated as an emulsion in water. 


25 
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[0035] The emulsion was prepared following the procedure outlined for polyurethane Q. The yield was 61 1g (23.9% 
solids). The neutralization equivalent of the emulsion was 0.080 meq/g. This corresponds to a neutralization equivalent 
of 0.33 meq/g on a 100% solids basis. 

Polyurethane E. A polyurethane containing 14.6% by weight dimethyl propionic acid was prepared (total carboxylate 
functionality: 1.09 meq/g). A cycloaliphatic diisocyanate was used in the synthesis. The product was isolated as an 
emulsion in water. 


45 


50 


[0036] AIL four-neck round bottom flask was equipped with a mechanical stirrer, thermometer, stopper, and a Dean 
& Stark-type receiver with draw-off valve fit with a gas-inlet-topped condenser. The reaction vessel was placed under 
a positive pressure of nitrogen and was maintained in this manner throughout the course of the urethane condensation 
reaction. The vessel was charged with reagents 1, 2, 3, and 4. The resulting suspension was brought to reflux, and a 


Reagents: 

1 . Polypropylene glycol (2000 molecular weight) 

63.48 g 

2. Polyethylene glycol (8000 molecular weight) 

11.27 g 

3. Dimethylol propionic acid 

22.03 g 

4. 2-Butanone 

183.0 g 

5, Methylene bis-(4-cyclohexyl isocyanate) (264 effective MW) 

53.90 g 

6. Dibutyl tin dilaurate 

0.5 g 

7. Ethanol 

10 g 

8. 0.94 N Sodium Hydroxide 

34.6 mL 

9. Deionized water as needed to bring reagent 8 to 275g 



Reagents: 

1. 

Polypropylene glycol (2000 molecular weight) 

87.55 g 

2. 

Polyethylene glycol (8000 molecular weight) 

16.48 g 

3. 

Dimethylol propionic acid 

11.26 g 

4. 

2-Butanone 

190.7 g 

5. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

34.68 g 

6. 

Dibutyl tin dilaurate 

0.2 g 

7. 

Ethanol 

5.0 g 

8. 

0.94 N Sodium Hydroxide 

35.8 mL 

9. 

Deionized water as needed to bring reagent 8 to 275g 
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total of 37. 5g 2-butanone was distilled from the reaction vessel via the Dean & Stark receiver 
[0037] The reaction mixture was allowed to cool to less than 60°C. Reagents 5 and 6 were added, and the reaction 
temperature was brought to 70°-75®C. The reaction was allowed to stir at 70°-75°C for 30 hours at which time the 
residual isocyanate was found to be 0. 26% (theory: 0.20%). Reagent 7 was added at this time, and the reaction was 
5 stirred at 70°-75°C for an additional 10 hours. 

[0038] Reagent 8 was charged Into an addition funnel and then a sufficient quantity of reagent 9 was added to bring 
the total weight of reagent in the addition funnel to 275g. The contents of the funnel were added to the reaction mixture 
uniformly over a 3 hour period at 60°C. When the addition was complete, simple distillation at atmospheric pressure 
of solvent from the reaction mixture was started. When the pot temperature reached 90°C, steam distillation of the 
10 reaction mixture via the introduction of sub-surface steam was commenced. The steam distillation was continued until 
the pot temperature reached 100°C and was maintained at 100°C for 30 minutes. A stable, fully aqueous emulsion 
was obtained at the conclusion of the steam distillation. The yield was 458. 1g (31.1% solids). The neutralization equiv- 
alent of the emulsion was 0.257 meq/g. This corresponds to a neutralization equivalent of 0.826 meq/g on a 100% 
solids basis. 

Polyurethane F . A polyurethane containing 1 6.7% by weight dimethylol propionic acid was prepared (total carboxylate 
functionality: 1.25 meq/g). The product was isolated as an emulsion in water. 
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[0039] The emulsion was prepared following the procedure outlined in the synthesis of polyurethane ^ The yield 
was 492.2g (36.7% solids). The neutralization equivalent of the emulsion was 0.273 meq/g. This corresponds to a 
neutralization equivalent of 0.744 meq/g on a 100% solids basis. 

Polyurethane G . A polyurethane containing 5% by weight dimethylol propionic acid was prepared (total carboxylate 
functionality: 0.37 meq/g). The product was isolated as an emulsion in water. 
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[0040] The emulsion was prepared following the procedure outlined in the synthesis of polyurethane ^ The yield 
was 277.5g (46.7% solids). The neutralization equivalent of the emulsion was 0.084 meq/g. This corresponds to a 
neutralization equivalent of 0.180 meq/g on a 100% solids basis. 

Hair Fixative Formulations 

55 [0041] Each of the prepared polyurethane emulsions was formulated into an aerosol hair spray and compared to a 

control as follows. Each of the emulsions was initially diluted with water to a manageable viscosity and then neutralized 
with 2-amino-2-methyl-1 -propanol (AMP) to bring the polyurethane into solution. The percentage neutralization was 


Reagents: 

1. 

Polypropylene glycol (2000 molecular weight) 

97.82 g 

2. 

Polyethylene glycol (8000 molecular weight) 

16.50 g 

3. 

Dimethylol propionic acid 

7.50 g 

4. 

2-Butanone 

193.7 g 

5. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

28.28 g 

6. 

Dibutyl tin dilaurate 

0.2 g 

7. 

Ethanol 

5.0 g 

8. 

1.0 N. Sodium Hydroxide 

37.5 mL 

9. 

Deionized water as needed to bring reagent 8 to 225g 



Reagents: 

1. 

Polypropylene glycol (1000 molecular weight) 

30.99 g 

2. 

Polyethylene glycol (3000 molecular weight) 

60.49 g 

3. 

Acetone (anhydrous) 

200.0 g 

4. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

75.12 g 

5. 

Dibutyl tin dilaurate 

0.20 g 

6. 

Dimethylol propionic acid 

33.43 g 

7. 

Ethanol 

5.0 g 

8. 

1.0 N. Sodium Hydroxide 

100.0 mL 

9. 

Deionized water as needed to bring reagent 8 to 300g 
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determined on the basis of the carboxylic acid monomer content of the polymer and was generally about 50-90% of 
the free acidity. The solution was then further diluted to 4 parts active polymer solids by the addition of dimethyl ether, 
or a blend of ethanol and ether. Formulations were made at 4 parts solids to attain equivalence with the percentage 
of polymer used in the control hair spray formulation. The polymer used in the control was a commercially available 
5 octyl-acrylamide/acrylatestt-btAylaminoethylmethacrytate copolymer. The formulations were tested for curl retention 
against the control according to the procedure described after the tables of results. The values for the curl retention 
test are given as percentages. 

[0042] Polyurethane A exemplified the characteristics desired for hair fixative formulations. It formed clear films upon 
draw down, had a relatively misty spray pattern, and was soluble in low VOC systems. Therefore, It was formulated 
10 into 33% and 55% VOC systems (VOC percentage based on the total weight of the composition) as shown in Table 1 
and tested for high humidity curl retention. The results are set out in Table 2 and show that polyurethane A performed 
better than the control in both the 33% and 55% VOC systems. 

15 


20 


25 

* corresponds to 4 parts active polymer 


Table 2 
30 


35 


40 


[0043] The polyurethane A 33% VOC system was also compared to the control for the characteristics of stiffness, 
45 resistance to combing, flake accumulation, gloss, static, length of time of initial tackiness, drying time, and shampoo 
removability. The polyurethane system was superior to the control in stiffness and resistance to combing at a 95% 
confidence level, and comparable to the control on the other characteristics. 

[0044] The spray characteristics were also compared and polyurethane A showed reduced foaming in both the 55% 
and 33% VOC systems compared to the control. As was previously noted, many polymers developed for the current 
50 high VOC sprays increase In viscosity when used in aqueous ethanol systems. The viscosity is especially pronounced 
at higher solids. At 10% solids in water, with a #21 spindle, at 50 rpm and 25°C. polyurethane A had a viscosity of 
13-16 mPa.s and the control had a viscosity of 109 mPa.s. The lower viscosity of the polyurethane is a contributing 
factor to the reduced foaming observed in the formulated 55% and 33% VOC systems. 

[0045] Based on these results, the remaining polyurethanes B through G were formulated into 33% VOC aerosol 
55 systems and tested for curl retention. Polyurethane B contained 2% by weight of N-methyl diethanol amine and 14.6% 
by weight of dimethylol propionic acid (DMPA), making the polymer amphoteric. An aerosol formulation containing 
polyurethane B was neutralized to 60% and gave a clear solution that performed comparably to the control. Poly- 
urethane C contained 24.6% DMPA and had low viscosity. When formulated into an aerosol, it performed equivalent 


High Humidity Curl Retention at 90% RH, 21°C 

33%VOC 

15 min 

30 min 

60 min 

90 min 

2 hrs 

3 hrs 

4 hrs 

5 hrs 

24 hrs 

A 

Control 

97.51 + 
93.12 

95.00+ 

89.92 

93.78+ 

86.8 

91.27+ 

84.27 

91.27+ 

82.36 

91.27+ 

82.36 

89.99+ 

81.73 

89.99+ 

81.73 

89.33+ 

81.73 

55%VOC 

15 min 



90 min 





24 hrs 

A 

Control 

94.03+ 

89.67 

91.42+ 

84.08 

87.37+ 

80.67 

84.75+ 

77.80 


78.78+ 

73.04 



75.55 

70.99 

+ indicates sample is superior to control at a 95% confidence level 
- indicates sample is inferior to control at a 95% confidence level 
otherwise there is no significant difference at a 95% confidence level 


Table 1 


Aerosol Formulations in Weight Percent 

VOC Formula 

33% VOC 

33% VOC 

55% VOC 

55% VOC 

Polyurethane A 

10.65* 

— 

10.65* 

— 

Control polymer 

— 

4.00 

— 

4.00 

AMP 

00.24 

00.79 

00.24 

00.79 

Ethanol 

00.00 

00.00 

22.00 

22.00 

Water 

56.11 

62.21 

34.11 

40.21 

DME 

33.00 

33.00 

33.00 

33.00 

Total 

100.00 

100.00 

100.00 

100.00 
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to the control in curl retention and subjective properties (stiffness, flake accumulation, combing resistance, gloss, and 
static dissipation). Polyurethane D contained 7.5% by weight DMPA and showed a decrease in properties relative to 
the control. Polyurethane E contained 14.6% by weight of DMPA and was prepared from a cycloaliphatic diisocyanate. 
(Polyurethanes A-D were prepared from an aromatic diisocyanate.) Polyurethane E performed comparably to the con- 

5 trol in curl retention. Polyurethane F was prepared without any polyethylene glycol and when formulated into an aerosol, 
performed comparably to the control. Polyurethane G was prepared with 5% by weight DMPA. After neutralization, it 
became an unstable opaque solution, and when formulated with dimethyl ether in an attempt to make an aerosol 
system, the system still contained excessive precipitate. Attempts to formulate polyurethane G into a 55% VOC system 
were also unsuccessful. The results are set out in the following tables. 

10 


15 


20 


commercially available Octylacrylamide/Acrylates/t-butylaminoethylemethacrylate Copolymer 


Table 3 


Aerosol Formulations in Weight Percent 

Polyurethane 

B 

C 

D 

E 

F 

G 

Control** 

Polymer 

10.65* 

11.73* 

16.74* 

12.86* 

10.90* 

8.57* 

4,00* 

AMP 

00.12 

00.24 

00,10 

00.24 

00.24 

00.04 

00.79 

Water 

56.23 

55.03 

50.16 

53.90 

55.86 

58.39 

62.21 

DME 

33.00 

33.00 

33.00 

33,00 

33.00 

33.00 

33.00 

Total 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 


* corresponds to 4 parts active polymer 


High Humidity Curl Retention at 90% RH, 21°C 

Polymer 

15 min 

30 min 

60 min 

90 min 

2 hrs 

3 hrs 

4 hrs 

5 hrs 

6 hrs 

Control 

97.35 

96.03 

94.53 

93.66 

91.42 

90.39 

90.35 

89,85 

90,43 

B 

97.87 

96.80 

95.57 

94.77 

94.82 

94.65 

95.08 

94.18 

94.00 

C 

94.90 

94.76 

95.77 

94.35 

93.91 

92.71 

92.18 

91.98 

90.98 


High Humidity Curl Retention at 90% RH, 21°C 



Polymer 

15 min 

30 min 

60 min 

90 min 

2 hrs 

3 hrs 

4 hrs 

5 hrs 

24 hrs 

40 

Control 

89.86 

87.69 

84.07 

84.35 

84.48 

82.10 

82.29 

80.31 

78.55 


D 

90.55 

87.49 

81.98 

80.60 

78.19- 

76.68 

74.39- 

71.92- 

45.72- 


E 

94.19+ 

91.51 

91.25+ 

87.12 

86.12 

86.76 

85.89 

85.59 

80.51 


+ indicates sample is superior to control at a 95% confidence level 
- indicates sample is inferior to control at a 95% confidence level 
otherwise there is no significant difference at a 95% confidence level. 


Table 6 


High Humidity Curl Retention at 90% RH, 21^C 


15 min 


60 min 

90 min 

2 hrs 

3 hrs 

4 hrs 

5 hrs 

6 hrs 

Control 

F 

93.12 

93.07 

89.92 

90.61 

86.80 

86.84 

84.27 

85.61 

82.36 

84.37 

82.36 

83.74 

81.73 

83.10 

81.73 

83.10 

81.73 

82.46 


[0046] Polyurethane E showed good properties In an aerosol formulation, and therefore was chosen as an exemplary 
polymer for formulation into an nonaerosol system. It was formulated into a completely aqueous system and compared 
to the control polymer for curl retention. The formulation and the test results are set out In Tables 7 and 8 and show 


10 










EP 0 619 111 B2 


that polyurethane E performed better than the control in the 0% VOC nonaerosol system. 


5 


10 


••commercially available Octyfacrytamide/Actylates/t-Gutylaminoethylmethacrylate Copolymer 


Table 7 


Non-aerosol Formulations in Weight Percent 

Polyurethane 

E 

Control** 

Polymer 

12.86* 

4.00 

AMP 

00.26 

00.98 

Water 

86.88 

95.02 


100.00 

100.00 


* corresponds to 4 parts active polymer 
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25 


Table 8 


Curl Retention 


Polymer 

15 min 

30 min 

60 min 

90 min 

2 hr 

3 hr 

4 hr 

5 hr 

24 hr 

E 

Control 

89.45+ 

79.39 

83.41 + 
69.51 

78.65+ 

66.77 


76.73+ 

64.63 

76.73+ 

63.93 

75.99+ 

63.93 

75.99+ 

63.28 

67.86+ 

54.79 


+ indicates sample is superior to control at a 95% confidence level 
- indicates sample is inferior to control at a 95% confidence level 
otherwise there is no significant difference at a 95% confidence level. 


Curl Retention Test Procedure 


[0047] Each of the formulations prepared from Examples A to G was tested on nine swatches of strands of Remi 
Blue String European Brown hair for curl retention at 90% relative humidity, 22°C (72°F), and the results pooled and 
averaged. The testing procedure was as follows: 

[0048] The hair was separated into swatches of approximately 2 grams in weight and bound at one end with cotton 
thread and epoxy glue. Each swatch was then washed in a 10% solution of shampoo, and rinsed in warm tap water. 
The hair was cut into 6 inch lengths from the secured end and dried at 49°C (120°F). It was wet again and combed, 
and the excess water squeezed out. The hair swatch was then rolled and secured onto a 1/2 Inch diameter Teflon® 
mandrel, and dried at 49°C (120°F). When dried, it was removed from the mandrel and the resulting curl suspended 
by its bound end. For each swatch, the curl height was measured, and then the curl was sprayed uniformly with four 
sprays per side of nonaerosol formulation, or for two seconds per side with aerosol formulation. The curl was laid on 
a horizontal surface and allowed to air dry for one hour. The dried curl was then resuspended and set into a chamber 
at 22°C (72°F), 90% relative humidity, and the curl height measured immediately, and at 15, 30, 60 minute, and 2, 3, 
4, 5, 6 and 24 hour intervals. 

[0049] The percentage curl retention was calculated by the formula (L-U)/(L-Lo) X 100. where L is the length of hair 
fully extended. L° is the length of hair before spray and exposure, and U is the length of hair after spray and exposure. 

Description pour I'Etat contractant suivant: NL 

[0050] This invention pertains to hair fixative compositions that are prepared from polyurethanes containing pendant 
free carboxyl groups that are neutralized with standard cosmetically acceptable bases. 

[0051] Most hair fixative compositions contain a film-forming polymer, which acts as the fixative, and a delivery sys- 
tem, which Is usually an alcohol or a mixture of alcohol and water. In the case of aerosol delivery, the delivery system 
will also contain a propellant, which is typically a volatile hydrocarbon. Due to environmental regulations controlling 
the emission of volatile organic compounds (VOCs) into the atmosphere, these alcohol and hydrocarbon delivery sys- 
tems are becoming less acceptable, and it is foreseen that water will become a greater component in hair fixative 
compositions. However, many hair fixative polymers in current use exhibit a loss of performance properties in aqueous 
based systems; for example, the solution viscosity increases, and if delivered by aerosol, the composition foams at 
the valve actuator and on the hair. These factors have prompted the search for hair fixative polymers that are soluble 
in aqueous or in low VOC systems, which are systems that contain 80% or less VOCs. and that perform with ail the 
desired characteristics of a good hair fixative polymer, namely, good holding power, high humidity curl retention, quick 
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drying time, nonstickiness, and a clear, transparent, glossy film that is easily removable with water or with water and 
shampoo. 

[0052] This invention is an aqueous based hair fixative composition that comprises an effective amount of a poly- 
urethane to perform as a hair fixative in an aii water or in an alcohol-water solvent system. Specifically, the hair fixative 
5 composition comprises (A) an effective amount of a fully reacted carboxylated linear polyurethane comprising the 
reaction product of (i) one or more 2,2-hydroxymethyl-substituted carboxylic acids present in an amount to give 
0.35-2.25 milli equivalents of carboxyl functionality per gram of polyurethane, (ii) 10-90% by weight, based on the 
weight of the polyurethane, of one or more organic compounds having no more than two active hydrogen atoms each, 
and (iii) one or more organic diisocyanates present in a sufficient amount to react with the active hydrogens of the 
10 2,2-hydroxymethyl-substituted carboxylic acids and the organic compounds, excepting the hydrogen on the carboxylate 

of the 2,2-hydroxymethyl-substituted carboxylic acid; (B) an effective amount of a cosmetically acceptable organic or 
inorganic base to neutralize a sufficient proportion of the available carboxyl groups on the polyurethane to make the 
polyurethane soluble in water or in a mixture of water and a polar organic solvent; and (C) a solvent comprising (i) 
water, and (ii) 0-85% by weight of a polar organic solvent, based on the weight of the solvent. In aerosol systems, the 
15 hair fixative composition will further comprise up to 60% by weight of a propellant based on the weight of the total hair 

fixative composition. 

[0053] The polyurethanes suitable for use in hair fixative formulations according to this invention are fully reacted 
carboxylated linear polymers. These polyurethanes are used in an effective amount to achieve hair holding and humidity 
resistance properties. They are preferably present in amounts from 1-20% by weight of the hair fixative composition, 
20 and more preferably in amounts from 1-10% by weight. These polyurethanes are the reaction products of (i) one or 
more 2,2-hydroxymethyl-substituted carboxylic adds present in an amount to give 0.35-2.25 milliequivalents, preferably 
0.5-1 .85 milliequivalents, of carboxyl functionality per gram of polyurethane, (ii) 10-90% by weight, based on the weight 
of the polyurethane, of one or more organic compounds having no more than two active hydrogen atoms each, and 
(Iii) one or more organic diisocyanates present In a sufficient amount to react with the active hydrogens of the 2,2-hy- 
25 droxymethyl-substituted carboxylic acid and the organic compounds, excepting the hydrogen on the carboxylate of the 

2,2-hydroxymethyl-substltuted carboxylic acid. The incorporation of the 2,2-hydroxymethyl-substltuted carboxylic acid 
introduces pendant carboxylic acid groups into the polymer chain, which after neutralization render the polyurethane 
soluble in water and in mixtures of water with other polar solvents. Using these polyurethanes as the active Ingredient, 
hair fixative formulations can be made that have a high solids content with low viscosity. A high solids content supplies 
50 an effective amount of polymer to the hair in a minimum amount of solvent to obtain good holding power. Low viscosity 
permits effective atomization at the spray nozzle. Thus, a hair fixative product suitable for use in either aerosol or 
nonaerosol formulations can be achieved. The use of 2,2-hydroxymethyl-subsiituted carboxylic adds also imparts 
increased film hardness and rigidity to the polyurethane, properties that are desirable for hair fixatives. 

[0054] The 2,2-hydroxymethyl-substituted carboxylic acids are represented by the formula 

35 

CH^OH 

I 

R . C-COOH 

40 I 

CH^OH 


45 in which R represents hydrogen, or - C 20 alkyl, preferably C-, - Cg alkyl. Specific examples include 2,2-di(hydroxyme- 
thyl)acetic acid, 2,2-dl(hydroxymethyl)propionic acid, 2,2-di-(hydroxymethyl)butyric acid, 2,2-di(hydroxymethyl)penta- 
noic acid, and the like. The preferred acid is 2,2-dl-(hydroxymethyl)propionic acid. The 2,2-hydroxymethyl-substituted 
carboxylic acids are present in an amount to give 0.35-2.25, preferably 0,5-1.85, milliequivalents of carboxyl function- 
ality per gram of polyurethane, and in general this is about 5-30% by weight of the polyurethane polymer. 

50 [0055] The organic compounds that are reactive with isocyanate and that may be used for the preparation of the 

polyurethane polymers of this invention have no more than two active hydrogen atoms (as determined by the Zere- 
witinoff method). The active hydrogen atoms are usually attached to oxygen, nitrogen or sulfur atoms. These com- 
pounds will have a molecular weight of about 300 to 20,000, preferably about 500 to 8,000. Preferably, these compounds 
will be linear in order to prevent gelling during polymerization, but small amounts of non-linear compounds may be 
55 used provided their use does not cause gelling. The organic compounds will be present in an amount of 10-90% by 
weight of the polyurethane, preferably in an amount of 15-70% by weight. 

[0056] The preferred organic compounds with two active hydrogen atoms are the linear difunctional polyethylene 
and polypropylene glycols, especially those that are available commercially and produced by the reaction of ethylene 
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(or propylene) oxide with water, ethylene (or propylene) glycol, or diethylene (or dipropylene) glycol in the presence of 
sodium hydroxide as a catalyst. These polyglycols have molecular weights of about 600 to 20,000, preferably about 
1,000 to 8.000. Polyglycols that are homogeneous in molecular weight, or a mixture of glycols that differ in molecular 
weight can be used. It Is also possible to copolymerize small amounts of additional alkylene oxides into the polyglycol. 
[0057] Other suitable organic compounds with two active hydrogen atoms are those having hydroxyl, carboxyl, amino 
or mercapto groups. Among these, the preferred are polyhydroxy compounds, such as, polyether diols, polyester diols, 
polyacetal diols, polyamide diols, polyester polyamide diols, poly(alkylene ether)diols, polythioether diols, and poly- 
carbonate diols. Compounds that contain two or more different groups within these classes may also be used, for 
example, amino alcohols and amino alcohols containing two amino groups and one hydroxyl group. It is preferred to 
use difunctional compounds although small amounts of tri-(and greater) functional compounds may be used. 

[0058] Suitable polyether diols are, for example, the condensation products of ethylene oxide, propylene oxide, buty- 
lene oxide, or tetrahydrofuran, and their copolymerization, graft or block polymerization products, such as, mixed eth- 
ylene oxide, propylene oxide condensates, and the graft polymerization products of the reaction of olefins under high 
pressure with the mentioned alkylene oxide condensates. Suitable polyethers are prepared by the condensation of the 
mentioned alkylene oxides with polyhydric alcohols, such as, ethylene glycol. 1,2-propylene glycol and 1,4-butanediol. 
[0059] Suitable polyester diols, polyester amide diols, and polyamide diols are preferably saturated, and are obtained, 
for example, from the reaction of saturated or unsaturated polycarboxylic acids with saturated or unsaturated polyhydric 
alcohols, diamines, or polyamines. Suitable carboxylic acids for preparing these compounds include, for example, 
adipic acid, succinic acid, phthalic acid, terephthalic acid, and maleic acid. Suitable polyhydric alcohols for preparing 
the polyesters include, for example, ethylene glycol, 1,2-propylene glycol, 1,4-butanediol, neopentyl glycol, and hex- 
anediol. Amino alcohols, for example, ethanclamine, are also useful. Suitable diamines for preparing the polyester 
amides and polyamides are, for example, ethylene diamine and hexamethylene diamine. 

[0060] Suitable polyacetals can be prepared, for example, from 1,4-butanediol or hexanediol and formaldehyde. 
Suitable polythioethers can be prepared, for example, as the condensation products of thiodiglycol either alone or in 
combination with other glycols, such as, ethylene glycol, 1,2-propylene glycol or with other polyhydroxy compounds 
as disclosed above. Polyhydroxy compounds that already contain urea or urethane groups, and natural polyols, which 
may be further modified, for example, castor oil and carbohydrates, may also be used. 

[0061] In preparing the polyurethane polymer, in addition to the organic compound having no more than two active 
hydrogen atoms, which in many cases is a high molecular weight compound, it may be desirable to chain extend the 
polymer using an organic compound with a lower molecular weight, preferably less than about 300 and more than 60. 
Typical chain extending agents include saturated or unsaturated glycols, such as, ethylene glycol, diethylene glycol, 
triethylene glycol and the like; amino alcohols, such as, ethanolamine, propanolamine, butanolamine, and the like; 
mono- and dialkoxylated aliphatic, cycloaliphatic, aromatic and heterocyclic primary amines, such as. N-mettryldieth- 
anolamine, N-oleyl diethanolamine, N-cyclohexyl diisopropanolamine, N,N-dlhydroxyethyl-p-toluidine, N,N-dihydroxy- 
propylnaphthylamine and the like; diamines, such as ethylene diamine, piperazine, N-N-bis-gamma-aminopropyl-N- 
methyl-amine and the like; carboxylic acids including aliphatic, cycloaliphatic, aromatic and heterocyclic dicarboxylic 
acids, such as, oxalic acid, malonic acid, succinic acid, glutaric acid, adipic acid, sebacic acid, terephthalic acid, 1 ,5-di- 
carboxylic naphthalic acid, maleic acid, fumaric acid, diglycolic acid, quinolinic acid, lutidinic acid and the like; amino 
carboxylic acids, such as, glycine, alpha and beta-alanine, 6-aminocaproic acid, 4-aminobutyric acid, p-aminobenzoic 
acid, 5-aminonaphthoic acid and the like. The preferred chain extending agents are aliphatic diols. 

[0062] The organic polyisocyanates or mixtures of polyisocyanates that are reacted with the organic compound are 
aliphatic or aromatic polyisocyanates, or mixtures of those. The poly isocyanates are preferably diisocyanates in order 
to result in a linear polymer, although minor amounts of trifunctional isocyanates may be used in conjunction with the 
diisocyanates. The isocyanate will be present in a suffident amount to react with the active hydrogens of the 2,2-hy- 
droxymethyl-substituted carboxylic acid and the organic compounds, excepting the hydrogen on the carboxylate of the 
2,2-hydroxymethyl-substituted carboxylic acid. This amount will vary depending on the amounts of the carboxylic acid 
and organic compounds. 

[0063] Exemplary diisocyanates include, but are not limited to, methylene-di-p-phenyl diisocyanate, methylene-bis 
(4-cyclo hexyl isocyanate), isophorone diisocyanate, toluene diisocyanate, 1,5-naphthalene diisocyanate, 4,4'-dlphe- 
nylmethane diisocyanate, 2,2'-dimethyl-4,4'-diphenylmethane diisocyanate, 4,4'-dibenzyl-diisocyanate, 1 ,3-phenylene 
diisocyanate, 1,4-phenylene diisocyanate, mixtures of 2,4- and 2,6-toIuene diisocyanatei 2,2’-dichloro-4,4'-diisocy- 
anato diphenylmethane, 2,4-dibromo-1,5-diisocyanato naphthalene, butane-1, 4-dilsocyanate, hexane-1. 6-dlisocy- 
anate, cyclohexane-1 ,4-diisocyanate. 

[0064] If It Is desired not to chain extend the polymer, the reaction of the diisocyanate with the organic compound 
having two active hydrogen atoms is quenched by the addition of a monofunctional active hydrogen-containing com- 
pound to consume any residual Isocyanate functionality. Examples of these quenching compounds are well known in 
the art; for these systems, the preferred quenching compound is ethanol. 

[0065] The urethane polymerization is carried out in the reaction medium with or without typical urethane reaction 
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catalysts known in the art. Suitable catalysts include dibutyl tin dilaurate; the stannous salts of carboxylic acids having 
from 2 to 18 carbon atoms, such as, stannous laurate, stannous stearate, stannous acetate, stannous butyrate, stan- 
nous octoate and the like, and mixtures of those. Other suitable catalysts include dibutyl tin oxide, dibutyl tin sulfide, 
lead resinate, lead benzoate, lead salicylate, lead 2-ethyl hexoate, lead oleate, iron acetyl acetonate, cobalt benzoate, 
tetra (2-ethyl hexyl) titanate, tetra butyl titanate, and the like. Many other compounds accelerate the reaction of a 
hydroxyl or other groups with an isocyanate in preference to certain other reactions of the isocyanate group, and any 
of these compounds may be used. Those sidlled in the art will choose a specific catalyst to confer desired characteristics 
to individual urethane reactions. The preceding specific compounds are the preferred compounds and are given for 
the purpose of illustration and not limitation. In addition, any suitable tertiary amine may be used alone or with the 
metallic catalyst, for example, triethylene diamine, N-ethyl morpholine, N-methyl morpholine, or 4-dlmethyl amino ethyl 
piperazine. 

[0066] With respect to the proportion of reactants, the reactants should be selected so that the molecular ratio of 
isocyanate groups to active hydrogen atoms is as close to 1:1 as is practicable. It is appreciated that this exact ratio 
may not always be attained in practice; therefore, a ratio between about 0.7:1 and 1.3:1, and preferably between about 
0.9:1 and 1.2:1, should be sought, and any excess diisocyanate, as discussed previously, can be quenched with the 
mono-functional active hydrogen containing compound. 

[0067] The polymerization is carried out according to well known polyurethane polymerization techniques, which are 
well known to those skilled in the art. Exemplary polymerizations and reaction conditions are given in the examples. 
[0068] To be used as hair fixatives, the carboxylated polyurethanes must be capable of being removed from the hair 
after use by a water rinse or shampoo. Removability is imparted by neutralizing the free carboxyl groups on the poly- 
urethane. The amount of base used for neutralization is dependent on the hydrophobicity of the hair fixative polymer. 
The higher the carboxylic acid content of the polymer, the less the degree of neutralization required to Impart water 
solubility. Conversely, the lower the carboxylic acid content, the greater the degree of neutralization required for water 
solubility. The preferred levels of neutralization range from 50-90%, depending on the acidity of the polymer. Suitable 
bases for neutralization of the polymer are the standard cosmetically acceptable bases known and used in the art. The 
preferred bases are sodium hydroxide, potassium hydroxide, 2-amino-2-methyl-1 -propanol, histidine, tris(hydroxyme- 
thyl)aminomethane, and triethanolamine. The choice of the base and the degree of neutralization also affect the flex- 
ibility of the resultant hair fixative when sprayed on the hair, giving a soft or a hard hold. The choice of which base to 
utilize and the degree of neutralization required to achieve flexibility is within the expertise of one sidlled In the art. In 
general, however, the amount of base for neutralization will be within the range of 0.05-0.80% based on the total weight 
of the composition, although It will be recognized that Individual formulations may require neutralization outside this 
range. 

[0069] The neutralized polymers are soluble in water and, thus, the hair fixative compositions may be based solely 
In water, although more typically, the solvent system will be a blend of polar organic solvent and water. Typically, the 
organic solvent will be an alcohol or ketone. Particularly suitable solvents are low boiling alcohols that are compatible 
with other components in the hair fixative composition, for example, C1-C4 straight or branched chain alcohols. Exem- 
plary polar solvents are ethanol, propanol, isopropanol, butanol, and acetone. 

[0070] Hair fixative compositions that are intended to be delivered in an aerosol systems additionally will require a 
propellant. While any of the known propellants may be used in these compositions, preferred propellants include the 
hydrocarbons, particularly the lower boiling hydrocarbons such as C3-C0 straight and branched chain hydrocarbons, 
for example, propane, butane, isobutane and mixtures of those. Other preferred propellants include the ethers, such 
as dimethyl ether; hydrofluorocarbons, such as, 1,1 -difluoroethane; and the compressed gases, such as nitrogen, air 
and carbon dioxide. The amount of propellant used in the hair fixative compositions of this invention may vary from 
about 0 to 60% by weight of the hair spray composition and preferably from about 0 to 40% by weight, based on the 
weight of the total composition. 

[0071] An important consideration in determining the amount of organic solvent, or organic solvent and propellant, 
to be used in the hair fixative composition is the total amount of volatile organic compound (VOC) content, and any 
upper limit of VOC content that may be mandated by environmental regulations. While these compositions may have 
a wide range of VOC content, from 0 to 85% by weight, it is preferred that there be less than about 80% and more 
preferably less than about 55% by weight VOC content, based on the weight of the composition. The balance of the 
hair fixative composition will be water and the neutralized polyurethane. 

[0072] Optional conventional additives may also be Incorporated into the hair fixing composition of this invention to 
provide certain modifying properties to the composition. Induded among these additives are plasticizers, such as glyc- 
erine. glycol and phthalate esters; silicones; emollients, lubricants and penetrants, such as lanolin compounds; fra- 
grances and perfumes; UV absorbers; dyes and other colorants; thicfceners; anticorrosion agents; detacfdfying agents; 
combing aids; antistatic agents; preservatives; and foam stabilizers. These additives are present in small, effective 
amounts to accomplish their function, and generally will comprise from about 0.1 to 10% by weight each, and from 
about 0.1 to 20% by weight total, based on the weight of the composition. 
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[0073] The resulting hair fixing compositions exhibit all of the characteristics required of such a product in systems 
ranging from 0 to 85% VOC. The films found are clear, hard, glossy and provide humidity resistance while being readily 
removable, 

5 Examples 

[0074] The following examples disclose the preparation of polyurethanes containing varying levels of dimethylol 
propionic acid and the results of humidity resistance testing on hair fixative formulations prepared from those poly- 
urethanes. 

10 

Syntheses of Polyurethanes 


[0075] Polyurethane A. A polyurethane containing 16.7% by weight dimethylol propionic acid was prepared (total 
carboxylate functionality: 1.25 meq/g). The product was isolated as an emulsion in water. 

15 


Reagents: 

la. 

Polypropylene glycol (1000 molecular weight) 

34.12g 

1b. 

Polypropylene glycol (3000 molecular weight) 

47.36 g 

2. 

Polyethylene glycol (8000 molecular weight) 

10.00 g 

3. 

Acetone (anhydrous) 

200.0 g 

4. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

75.12g 

5. 

Dibutyl tin dilaurate 

0.20 g 

6. 

Dimethylol propionic acid 

33.40 g 

7. 

Ethanol 

5.0 g 

8. 

1 .0 N Sodium Hydroxide 

100.0 mL 

9. 

Deionized water as needed to bring reagent 8 to 300g 



20 [0076] AIL four-neck round bottom flask equipped with three stoppers and a vacuum adapter was charged with 

reagents 1 and 2. The reaction mixture was heated to 110°C under dynamic vacuum (<1 mm Hg) for 1 hour. The 
vacuum was released with nitrogen, and the flask was fit with a mechanical stirrer, thermometer, stopper, and a gas 
inlet-topped condenser. The reaction vessel was placed under a positive pressure of nitrogen and was maintained in 
this manner throughout the course of the urethane condensation reaction. The vessel was charged with reagent 3. 
35 The resulting mixture was brought to reflux and held there until a homogenous solution was obtained. 

[0077] The reaction mixture was allowed to cool to less than 50°C. Reagents 4 and 5 were added, and the reaction 
was brought to reflux. The reaction was allowed to stir at reflux for 5 hours. Reagent 6 was added, and the reaction 
was stirred at reflux for an additional 11 hours. Reagent 7 was then added to the reaction mixture, and the reaction 
was allowed to stir at reflux for 1 hour. 

40 [0078] Reagent 8 was charged into an addition funnel and then a sufficient quantity of reagent 9 was added to bring 

the total weight of reagent in the addition funnel to 300g. The contents of the funnel were added to the reaction mixture 
uniformly over a 3 hour period at 60°C. When the addition was complete, the flask was equipped for simple distillation, 
and distillation of solvent from the reaction mixture was started. When the pot temperature reached 90°C. steam dis- 
tillation of the reaction mixture via the introduction of sub-surface steam was commenced. The steam distillation was 
45 continued until the pot temperature reached 100°C and was maintained at 100°C for 1 hour. A stable, fully aqueous 
emulsion was obtained at the conclusion of the steam distillation. The yield was 524. 3g (37.6% solids). The neutrali- 
zation equivalent of the emulsion was 0.286 meq/g. This corresponds to a neutralization equivalent of 0.761 meq/g on 
a 100% solids basis. 

Polyurethane B . A polyurethane containing 14.6% by weight dimethylol propionic acid (total carboxylate functionality: 
50 1.09 meq/g) and 2% by weight N-methyl diethanolamine was prepared. This polyurethane contains both cationic and 

anionic functionality. The product was isolated as an emulsion in water. 
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(continued) 


Reagents: 

5. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

57.23 g 

6. 

Dibutyl tin dilaurate 

0.20 g 

7. 

N-methyl diethanolamine 

3.09 g 

8. 

Ethanol 

5.0 g 

9. 

1 .0 N Sodium hydroxide 

75.0 mL 

10. 

Deionized water as needed to bring reagent 9 to 325g 



[0079] A 1 L four-neck round bottom flask was equipped with a mechanical stirrer, thermometer, stopper, and a Dean 
& Stark-type receiver with draw-off valve fit with a gas inlet-topped condenser. The reaction vessel was placed under 
a positive pressure of nitrogen and was maintained in this manner throughout the course of the urethane condensation 
15 reaction. The vessel was charged with reagents 1, 2, 3, and 4. The resulting suspension was brought to reflux, and a 
total of 39.9g 2-butanone was distilled from the reaction vessel via the Dean & Stark receiver. 

[0080] The reaction mixture was allowed to cool to less than 40°C. Reagents 5 and 6 added, and the reaction tem- 
perature was brought to 60®C. The reaction was allowed to stir at 60°C for 19 hours at which time the residual isocyanate 
was found to be 0.77% (theory: 0.81%). Reagent 7 was added at this time, and the reaction was stirred at 60°C for an 
20 additional 1.5 hours. The residual isocyanate was re-measured and found to be 0.11% (theory: 0.07%). Reagent 8 
was then added to the reaction mixture, and the reaction was allowed to stir at 60°C for 1 hour. 

[0081] Reagent 9 was charged into an addition funnel and then a sufficient quantity of reagent 10 was added to bring 
the total weight of reagent in the addition funnel to 325g. The contents of the funnel were added to the reaction mixture 
uniformly over a 3 hour period at 60°C. When the addition was complete, simple distillation at atmospheric pressure 
25 of solvent from the reaction mixture was started. When the pot temperature reached 90°C, steam distillation of the 
reaction mixture via the introduction of sub-surface steam was commenced. The steam distillation was continued until 
the pot temperature reached 100°C and was maintained at 100°C for 1 hour. A stable, fully aqueous emulsion was 
obtained at the conclusion of the steam distillation. The yield was 495. 8g (28.6% solids). The neutralization equivalent 
of the emulsion was 0.167 meq/g. This corresponds to a neutralization equivalent of 0.584 meq/g on a 100% solids 
30 basis. 

Polyurethane C. A polyurethane containing 24.6% by weight dimethylol propionic acid was prepared (total carboxylate 
functionality: 1.83 meq/g). The product was isolated as an emulsion in water. 


Reagents: 

1. 

Polypropylene glycol (2000 molecular weight) 

21.47 g 

2. 

Polyethylene glycol (8000 molecular weight) 

16.50 g 

3. 

Dimethylol propionic acid 

36.31 g 

4. 

2-Butanone 

336.2 g 

5. 

Methy!enedi-p-phenyl diisocyanate (260 effective MW) 

75.83 g 

6. 

Dibutyl tin dilaurate 

0.2g 

7. 

Ethanol 

5.0 g 

8. 

1 .0 N Sodium Hydroxide 

100.0 mL 

9. 

Deionized water as needed to bring reagent 8 to 300g 



[0082] AIL four-neck round bottom flask was equipped with a mechanical stirrer, thermometer, stopper, and a Dean 
& Stark-type receiver with draw-off valve fit with a gas inlet-topped condenser. The reaction vessel was placed under 
a positive pressure of nitrogen and was maintained in this manner throughout the course of the urethane condensation 
reaction. The vessel was charged with reagents 1, 2, 3, and 4. The resulting suspension was brought to reflux, and a 
total of 43g 2-butanone was distilled from the reaction vessel via the Dean & Stark receiver. 

[0083] The reaction mixture was allowed to cool to less than 40°C. Reagents 5 and 6 were added, and the reaction 
temperature was brought to 60®C. The reaction was allowed to stir at 60°C for 20 hours at which time the residual 
isocyanate was found to be 0.05% (theory: 0.15%). Reagent 7 was added at this time, and the reaction was stirred at 
60°C for an additional hour. 

[0084] Reagent 8 was charged into an addition funnel and then a sufficient quantity of reagent 9 was added to bring 
the total weight of reagent in the addition funnel to 300g. The contents of the funnel were added to the reaction mixture 
uniformly over a 3 hour period at 60®C. When the addition was completed, simple distillation at atmospheric pressure 
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of solvent from the reaction mixture was started. When the pot temperature reached 90°C, steam distillation of the 
reaction mixture via the introduction of sub-surface steam was commenced. The steam distillation was continued until 
the pot temperature reached 100®C and was maintained at 100°C for 45 minutes, A stable, fully aqueous emulsion 
was obtained at the conclusion of the steam distillation. The yield was 401 .3g (34.1 % solids). The neutralization equiv- 
alent of the emulsion was 0.286 meq/g. This corresponds to a neutralization equivalent of 0.839 meq/g on a 100% 
solids basis. 

Polyurethane D . A polyurethane containing 7.5% by weight dimethylol propionic acid was prepared (total carboxylate 
functionality: 0.56 meq/g). The product was isolated as an emulsion in water. 


10 


15 


20 


[0085] The emulsion was prepared following the procedure outlined for polyurethane Q. The yield was 61 1 g (23.9% 
solids). The neutralization equivalent of the emulsion was 0.080 meq/g. This corresponds to a neutralization equivalent 
of 0.33 meq/g on a 100% solids basis. 

Polyurethane E . A polyurethane containing 14.6% by weight dimethyl propionic acid was prepared (total carboxylate 
functionality: 1.09 meq/g). A cycloaliphatic diisocyanate was used In the synthesis. The product was isolated as an 
emulsion In water. 


30 


35 


40 


[0086] AIL four-neck round bottom flask was equipped with a mechanical stirrer, thermometer, stopper, and a Dean 
& Stark-type receiver with draw-off valve fit with a gas-inlet-topped condenser. The reaction vessel was placed under 
a positive pressure of nitrogen and was maintained in this manner throughout the course of the urethane condensation 
reaction. The vessel was charged with reagents 1, 2, 3, and 4. The resulting suspension was brought to reflux, and a 
total of 37.5g 2-butanone was distilled from the reaction vessel via the Dean & Stark receiver. 

[0087] The reaction mixture was allowed to cool to less than 60°C. Reagents 5 and 6 were added, and the reaction 
temperature was brought to 70®-75°C. The reaction was allowed to stir at 70''-75°C for 30 hours at which time the 
residual isocyanate was found to be 0. 26% (theory: 0.20%). Reagent 7 was added at this time, and the reaction was 
stirred at 70°-75®C for an additional 10 hours. 

[0088] Reagent 8 was charged into an addition funnel and then a sufficient quantity of reagent 9 was added to bring 
the total weight of reagent in the addition funnel to 275g. The contents of the funnel were added to the reaction mixture 
uniformly over a 3 hour period at 60°C. When the addition was complete, simple distillation at atmospheric pressure 
of solvent from the reaction mixture was started. When the pot temperature reached 90®C, steam distillation of the 
reaction mixture via the introduction of sub-surface steam was commenced. The steam distillation was continued until 
the pot temperature reached 100®C and was maintained at 100°C for 30 minutes. A stable, fully aqueous emulsion 
was obtained at the conclusion of the steam distillation. The yield was 458.1g (31.1% solids). The neutralization equiv- 


Reagents: 

1. 

Polypropylene glycol (2000 molecular weight) 

63.48 g 

2. 

Polyethylene glycol (8000 molecular weight) 

11.27 g 

3. 

Dimethylol propionic acid 

22.03 g 

4. 

2-Butanone 

183.0 g 

5. 

Methylene bis-(4-cyclohexyi isocyanate) (264 effective MW) 

53.90 g 

6. 

Dibutyl tin dilaurate 

0.5 g 

7. 

Ethanol 

10g 

8. 

0.94 N Sodium Hydroxide 

34.6 tnL 

9. 

Deionized water as needed to bring reagent 8 to 27 5g 



Reagents: 

1. 

Polypropylene glycol (2000 molecular weight) 

87.55 g 

2. 

Polyethylene glycol (8000 molecular weight) 

16.48 g 

3. 

Dimethylol propionic acid 

11.26 g 

4. 

2-Butanone 

190.7 g 

5. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

34.68 g 

6. 

Dibutyl tin dilaurate 

0.2 g 

7. 

Ethanol 

5.0 g 

8. 

0.94 N Sodium Hydroxide 

35.8 mL 

9. 

Deionized water as needed to bring reagent 8 to 275g 
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alent of the emulsion was 0.257 meq/g. This corresponds to a neutralization equivalent of 0.826 meq/g on a 100% 
solids basis. 

Polyurethane F. A polyurethane containing 16.7% by weight dimethylol propionic acid was prepared (total carboxylate 
functionality: 1 .25 meq/g). The product was isolated as an emulsion in water. 

5 


10 


15 


[0089] The emulsion was prepared following the procedure outlined in the synthesis of polyurethane A. The yield 
was 492.2g (36.7% solids). The neutralization equivalent of the emulsion was 0.273 meq/g. This corresponds to a 
neutralization equivalent of 0.744 meq/g on a 100% solids basis. 

Polyurethane G . A polyurethane containing 5% by weight dimethylol propionic acid was prepared (total carboxylate 
functionality: 0.37 meq/g). The product was isolated as an emulsion In water. 


25 


30 


35 


[0090] The emulsion was prepared following the procedure outlined in the synthesis of polyurethane The yield 
was 277.5g (46.7% solids). The neutralization equivalent of the emulsion was 0.084 meq/g. This corresponds to a 
neutralization equivalent of 0.180 meq/g on a 100% solids basis. 

40 

Hair Fixative Formulations 

[0091] Each of the prepared polyurethane emulsions was formulated into an aerosol hair spray and compared to a 
control as follows. Each of the emulsions was initially diluted with water to a manageable viscosity and then neutralized 
with 2-amino-2*methyl-1 -propanol (AMP) to bring the polyurethane Into solution. The percentage neutralization was 
determined on the basis of the carboxylic acid monomer content of the polymer and was generally about 50-90% of 
the free acidity. The solution was then further diluted to 4 parts active polymer solids by the addition of dimethyl ether, 
or a blend of ethanol and ether. Formulations were made at 4 parts solids to attain equivalence with the percentage 
of polymer used in the control hair spray formulation. The polymer used In the control was a commerdally available 
octyl-acrylamlde/acrylates/t-butylaminoethylmethacrylate copolymer. The formulations were tested for curl retention 
against the control according to the procedure described after the tables of results. The values for the curl retention 
test are given as percentages. 

[0092] Polyurethane A exemplified the characteristics desired for hair fixative formulations. It formed clear films upon 
draw down, had a relatively misty spray pattern, and was soluble in low VOC systems. Therefore, It was formulated 
into 33% and 55% VOC systems (VOC percentage based on the total weight of the composition) as shown In Table 1 
and tested for high humidity curl retention. The results are set out in Table 2 and show that polyurethane A performed 
better than the control in both the 33% and 55% VOC systems. 


Reagents: 

1. 

Polypropylene glycol (2000 molecular weight) 

97.82 g 

2. 

Polyethylene glycol (8000 molecular weight) 

16.50 g 

3. 

Dimethylol propionic acid 

7.50 g 

4. 

2-Butanone 

193.7 g 

5. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

28.28 g 

6. 

Dibutyl tin dilaurate 

0.2 g 

7. 

Ethanol 

5.0 g 

8. 

1.0 N. Sodium Hydroxide 

37.5 mL 

9. 

Deionized water as needed to bring reagent 8 to 225g 



Reagents: 

1. 

Polypropylene glycol (1000 molecular weight) 

30.99 g 

2. 

Polyethylene glycol (3000 molecular weight) 

60.49 g 

3. 

Acetone (anhydrous) 

200.0 g 

4. 

Methylenedi-p-phenyl diisocyanate (260 effective MW) 

75.12 g 

5. 

Dibutyl tin dilaurate 

0.20 g 

6. 

Dimethylol propionic acid 

33.43 g 

7. 

Ethanol 

5.0 g 

8. 

1.0 N. Sodium Hydroxide 

100.0 ml 

9. 

Deionized water as needed to bring reagent 8 to 300g 
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5 


10 


* corresponds to 4 parts active polymer 
15 

Table 2 


20 


25 


30 


[0093] The polyurethane A 33% VOC system was also compared to the control for the characteristics of stiffness, 
resistance to combing, flake accumulation, gloss, static, length of time of initial tacldness, drying time, and shampoo 
removability. The polyurethane system was superior to the control in stiffness and resistance to combing at a 95% 
35 confidence level, and comparable to the control on the other characteristics. 

[0094] The spray characteristics were also compared and polyurethane A showed reduced foaming in both the 55% 
and 33% VOC systems compared to the control. As was previously noted, many polymers developed for the current 
high VOC sprays increase in viscosity when used in aqueous ethanol systems. The viscosity is especially pronounced 
at higher solids. At 10% solids in water, with a #21 spindle, at 50 rpm and 25°C, polyurethane A had a viscosity of 
40 13-16 mPa.s and the control had a viscosity of 109 mPa.s. The lower viscosity of the polyurethane is a contributing 

factor to the reduced foaming observed in the formulated 55% and 33% VOC systems. 

[0095] Based on these results, the remaining polyurethanes B through G were formulated into 33% VOC aerosol 
systems and tested for curl retention. Polyurethane B contained 2% by weight of N-methyl diethanol amine and 14.6% 
by weight of dimethylol propionic acid (DMPA), making the polymer amphoteric. An aerosol formulation containing 
45 polyurethane B was neutralized to 60% and gave a clear solution that performed comparably to the control. Poly- 
urethane C contained 24.6% DMPA and had low viscosity. When formulated into an aerosol, it performed equivalent 
to the control in curl retention and subjective properties (stiffness, flake accumulation, combing resistance, gloss, and 
static dissipation). Polyurethane D contained 7.5% by weight DMPA and showed a decrease in properties relative to 
the control. Polyurethane E contained 14.6% by weight of DMPA and was prepared from a cycloaliphatic diisocyanate. 
50 (Polyurethanes A-D were prepared from an aromatic diisocyanate.) Polyurethane E performed comparably to the con- 
trol in curl retention. Polyurethane F was prepared without any polyethylene glycol and when formulated into an aerosol, 
performed comparably to the control. Polyurethane G was prepared with 5% by weight DMPA. After neutralization, it 
became an unstable opaque solution, and when formulated with dimethyl ether in an attempt to make an aerosol 
system, the system still contained excessive precipitate. Attempts to formulate polyurethane G into a 55% VOC system 
55 were also unsuccessful. The results are set out in the following tables. 


High Humidity Curl Retention at 90% RH, 21®C 

33%VOC 

15 min 

30 min 

60 min 

90 min 

2 hrs 

3 hrs 

4 hrs 

5 hrs 

24 hrs 

A 

Control 

97.51 + 
93.12 

95.00+ 

89.92 

93.78+ 

86.8 


91.27+ 

82.36 

91.27+ 

82.36 

89.99+ 

81.73 

89.99+ 

81.73 

89.33+ 

81.73 

55%VOC 

15 min 







5 hrs 

24 hrs 

A 

Control 

94.03+ 

89.67 

91.42+ 

84.08 

87.37+ 

80.67 

84.75+ 

77.80 

82.10+ 

75.84 

78.78+ 

73.04 

76.21 

71.69 

76.21 

71.69 

75.55 

70.99 

+ indicates sample is superior to control at a 95% confidence level 
- indicates sample is inferior to control at a 95% confidence level 
otherwise there is no significant difference at a 95% confidence level 


Table 1 


Aerosol Formulations in Weight Percent 

VOC Formula 

33% VOC 

33% VOC 

55% VOC 

55% VOC 

Polyurethane A 

10.65* 

— 

10.65* 

— 

Control polymer 

— 

4.00 

— 

4.00 

AMP 

00.24 

00.79 

00.24 

00.79 

Ethanol 

00.00 

00.00 

22.00 

22.00 

Water 

56.11 

62.21 

34.11 

40.21 

DME 

33.00 

33.00 

33.00 

33.00 

Total 

100.00 

100.00 

100.00 

100.00 
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Table 3 


Aerosol Formulations in Weight Percent 

Polyurethane 

B 

C 

D 

E 

F 

G 

Control** 

Polymer 

10.65* 

11.73* 

16.74* 

12.86* 

10.90* 

8.57* 

4.00* 

AMP 

00.12 

00.24 

00.10 

00.24 

00.24 

00.04 

00.79 

Water 

56.23 

55.03 

50.16 

53.90 

55.86 

58.39 

62.21 

DME 

33.00 

33.00 

33.00 

33.00 

33.00 

33.00 

33.00 

Total 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 


* corresponds to 4 parts active polymer 


commercially available Octylacrylamide/Acrylates/t-butylaminoethyiemethacrylate Copolymer 


High Humidity Curl Retention at 90% RH, 21°C 

Polymer 

15 min 

30 min 

60 min 

90 min 

2hrs 

3 hrs 

4 hrs 

5 hrs 

6 hrs 

Control 

97.35 

96.03 

94.53 

93.66 

91.42 

90.39 

90.35 

89.85 

90.43 

B 

97.87 

96.80 

95.57 

94.77 

94.82 

94.65 

95.08 

94,18 

94.00 

C 

94.90 

94.76 

95.77 

94.35 

93.91 

92.71 

92.18 

91.98 

90.98 
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30 


35 


Table 5 


High Humidity Curt Retention at 90% RH, 21°C 


Polymer 

15 min 

30 min 

60 min 

90 min 

2 hrs 

3 hrs 

4 hrs 

5 hrs 

24 hrs 

Control 

89.86 

87.69 

84.07 

84.35 

84.48 

82.10 

82.29 

80.31 

78.55 

D 

90.55 

87.49 

81.98 

80.60 

78.19- 

76.68 

74.39- 

71.92- 

45.72- 

E 

94.19+ 

91.51 

91.25+ 

87.12 

86.12 

86.76 

85.89 

85.59 

80.51 


+ indicates sample is superior to control at a 95% confidence level 
- indicates sample is inferior to control at a 95% confidence level 
otherwise there is no significant difference at a 95% confidence level. 


Table 6 


High Humidity Curl Retention at 90% RH, 21°C 

Polymer 

15 min 

30 min 

60 min 

90 min 

2 hrs 

3 hrs 

4 hrs 

5 hrs 

6 hrs 

Control 

F 


89.92 

90.61 

86.80 

86.84 

84.27 

85.61 

82.36 

84.37 

82.36 

83.74 

81.73 

83.10 


H 


[0096] Polyurethane E showed good properties in an aerosol formulation, and therefore was chosen as an exemplary 
polymer for formulation into an nonaerosol system. It was formulated into a completely aqueous system and compared 
to the control polymer for curl retention. The formulation and the test results are set out In Tables 7 and 8 and show 
that polyurethane E performed better than the control in the 0% VOC nonaerosol system. 


Non-aerosol Formulations in Weight Percent 

Polyurethane 

E 

Control** 

Polymer 

12.86* 

4.00 


* corresponds to 4 parts active polymer 

**commercially available Octylacrylamide/Acrytates/t'Butyiaminoethylmethacrylate Copolymer 
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Table 7 (continued) 


Non-aerosol Formulations in Weight Percent 

Polyurethane 

E 

Control** 

AMP 

00.26 

00.98 

Water 

86.88 

95.02 


100.00 

100.00 


“commercially available Octylacrylamide/Acrylates/t-Butylamlnoethylmeth acrylate Copolymer 


Table 8 


Curl Retention 



30 min 

60 min 

90 min 

2 hr 

3 hr 

83.41 + 
69.51 

78.65+ 

66.77 

78.00+ 

66.77 

76.73+ 

64.63 

76.73+ 

63.93 


76.73+ 75.99+ 75.99+ 67.86+ 

63.93 63.93 63.28 54.79 

+ indicates sample is superior to control at a 95% confidence level 
- indicates sample is inferior to control at a 95% confidence level 
otherwise there is no significant difference at a 95% confidence level. 

Curl Retention Test Procedure 

[0097] Each of the formulations prepared from Examples A to G was tested on nine swatches of strands of Remi 
Blue String European Brown hair for curl retention at 90% relative humidity, 22"'C (72‘’F), and the results pooled and 
averaged. The testing procedure was as follows: 

[0098] The hair was separated into swatches of approximately 2 grams in weight and bound at one end with cotton 
thread and epoxy glue. Each swatch was then washed in a 10% solution of shampoo, and rinsed in warm tap water. 
The hair was cut into 6 inch lengths from the secured end and dried at 49°C (120®F). It was wet again and combed, 
and the excess water squeezed out. The hair swatch was then rolled and secured onto a 1/2 Inch diameter Teflon® 
mandrel, and dried at 49°C (120°F). When dried, it was removed from the mandrel and the resulting curl suspended 
by its bound end. For each swatch, the curl height was measured, and then the curl was sprayed uniformly with four 
sprays per side of nonaerosol formulation, or for two seconds per side with aerosol formulation. The curl was laid on 
a horizontal surface and allowed to air dry for one hour. The dried curl was then resuspended and set into a chamber 
at 22°C (72°F), 90% relative humidity, and the curl height measured immediately, and at 15, 30, 60 minute, and 2, 3. 
4, 5. 6 and 24 hour intervals. 

[0099] The percentage curl retention was calculated by the formula (L-L^)/(L-LO) X 100, where L is the length of hair 
fully extended. IP Is the length of hair before spray and exposure, and D is the length of hair after spray and exposure. 


Claims 


Claims for the following Contracting States: BE, DE, FR, GB, IT 

1 . An aqueous based hair fixative composition that comprises 

(A) an effective percent by weight, based on the total weight of the hair fixative composition, of a fully reacted 
carboxylated linear polyurethane comprising the reaction product of 

(i) one or more 2,2-hydroxymethyl*substituted carboxylic acids, represented by the formula 
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CH-CH 

I 

R ■ C-COOH 

i 

CHjOH 


in which R represents hydrogen, or - C 20 alkyl, present in a sufficient amount by weight to give 0.35-2.25 

milliequivalents of carboxyl functionality per gram of polyurethane, 

(ii) 10-90% by weight, based on the weight of the polyurethane, of one or more organic compounds each 
having no more than two active hydrogen atoms, and 

(ill) one or more organic diisocyanates to claim 1 selected from the group consisting of methylene-di-p- 
phenyl diisocyanate and methylene-bis-(4-cyclohexylisocyanate) selected from the group consisting of 
methylene-di-phenyl diisocyanate and methylene-bis-(4-cyclohexylisocyanate), present in a sufficient 
amount to react with the active hydrogens of the 2,2-hydroxymethyl-substituted carcoxyfic acid and the 
organic compounds, excepting the hydrogen on the carboxylate of the 2.2-hydroxymethyl-substltuted car- 
boxylic acid; 

(B) an effective amount of one or more cosmetically acceptable organic or inorganic base to neutralize a 
sufficient proportion of the available carboxyl groups on the polyurethane to make the polyurethane soluble 
In water or in a mixture of water and polar organic solvent; and 

(C) a solvent compnsing 

25 (i) water, and 

(ii) 0-85%, by weight of the solvent, of one or more polar organic solvents, 

2. The hair fixative composition according to claim 1 in which the polyurethane is present in an amount from about 
1-20% by weight of the hair fixative composition. 

30 

3. The hair fixative composition according to claim 1 in which the 2,2=hydroxymethyl-substituted carboxylic acid is 
present in an amount to give 0.5-1.85 milliequivalents per gram of polyurethane. 

4. The hair fixative composition according to claim 1 in which the 2,2-hydroxymethyl-substituted carboxylic acid Is 

35 2,2-dl-(hydroxymethyl)propionic acid. 

5. The hair fixative composition according to claim 1 in which the organic compounds containing tvo active hydrogen 
atoms are present In an amount of 15-70% by weight of the polyurethane. 

40 6. The hair fixative composition according to claim 1 In which the organic compounds containing two active hydrogen 

atoms are dicis. 

7. The hair fixative composition according to claim 6 in which the diols are polyethylene glycol and polypropylene 
glycol. 

45 

8. The hair fixative composition according to claim 1 in which the organic compounds containing two active hydrogen 
atoms have a molecular weight of about SCO to 20,000, 

9. The hair fixative composition according to claim 1 in which the organic compounds containing two active hydrogen 

50 atoms have a molecular weight of about 500 to 8,000. 


10. The hair fixative composition according to claim 1 in which the neutralizing base is selected from the group con- 
sisting of sodium hydroxide, potassium hydroxide, 2-amlno-2-methyl-1 -propanol, histidine, trls(hydroxymethyl) 
aminomethane, and triethanolamine. 

11. The hair fixative composition according to claim 1 in which the amount of base for neutralization is sufficient to 
neutralize 50-100% of the total acidity of the polymer. 


22 



12. The hair fixative composition according to claim 1 in which polar solvent is selected from the group consisting of 
ethanol, prcpanol, Isopropanol, dimethyl ether, and acetone. 

13. The hair fixative composition according to claim 1 in which the polar solvent is present in an amount up to 80% by 
weight of the total hair fixative composition. 

14. The hair fixative composition according to claim 1 in which the polar solvent is present in an amount up to 55% by 
weight of the total hair fixative composition. 

15. The hair fixative composition according to claim 1 in which the polar solvent is present In an amount up to 20% by 
weight of the total hair fixative composition. 

16. The hair fixative composition according to claim 1 which further comprises up to 60% by weight of a propellant 
basad on the weight of the total hair fixative composition. 

17. The hair fixative composition according to claim 16 In which the prcoellant is selected from the group consisting 
of dimethyl ether, C3-C5 straight and branched chain hydrocarbons, nydrofiucrscarccns, and compressed gases. 

18. The hair fixative composition according to claim 16 in which the polyurethane is present in an amount from about 
1-20% by weight of the hair fixative composition. 

19. The hair fixative composition according to claim 16 in which the 2,2-hydroxymethyl-substituted carboxylic acid Is 
present in an amount give 0.5-1.85 milliequivalents per gram of polyurethane. 

20. The hair fixative composition according to claim 16 in which the 2,2-hydroxymethyl-substituted carboxylic acid is 
2,2-di-(hydrcxymethyl)prcpionic acid. 

21 . The hair fixative composition according to claim 1 6 in which the organic compounds containing two active hydrogen 
atoms are present in an amount of 15-70% by weight of the polyurethane. 

22. The hair fixative composition according to claim 1 6 in which the organic compounds containing two active hydrogen 
atoms are diols. 

23. The hair fixative composition according to claim 16 in which the diets are selected from the group consisting of 
polyethylene glycol and polypropylene glycol. 

24. The hair fixative composition according to claim 1 6 in which the organic compounds containing two active hydrogen 
atoms have a molecular weight of about 300 to 20,000. 

25. The hair fixative composition according to claim 1 6 In which the organic compounds containing two active hydrogen 
atoms have a molecular weight of about 500 to 8,000. 

26. The hair fixative composition according to claim 16 in which the organic diisocyanate Is selected from the group 
consisting of methylenedi-p-phenyl diisocyanate and methylene-bis-(4-cyclohexylisocyanate). 

27. The hair fixative composition according to claim 16 in which the neutralizing base is selected from the croup con- 
sisting of sodium hydroxide, potassium hydroxide. 2-amino-2-methyl-1 -propanol, histidine, tris(hydroxymethyl) 
aminomethane, and triethanolamine. 

28. The hair fixative composition according to claim 16 in which the amount of base for neutralization is sufficient to 
neutralize 50-100% of the total acidity of the polymer. 

29. The hair fixative composition according to claim 16 in which polar solvent Is selected from the group consisting of 
ethanol, propanol, isopropanol, dimethyl ether, and acetone. 

30. The hair fixative composition according to claim 16 in which the polar solvent is present in an amount up to 80% 
by weight of the total hair fixative composition. 
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31. The hair fixative cxjmposition according to claim 16 in which the polar solvent is present in an amount up to 55% 
by weight of the total hair fixative composition. 

32. The hair fixative composition according to claim 16 in which the polar solvent is present in an amount up to 20% 
by weight of the total hair fixative composition. 


Claims for the following Contracting State: NL 

1. An aqueous based hair fixative composition that comprises: 

(A) an effective percent by weight, based on the total weight of the hair fixative composition, of a fully reacted 
carboxylated linear polyurethane comprising the reaction product of 

(i) one or more 2,2-hydroxymethyl-substltuted carboxylic acids, represented by the formula 


CH-OH 

I 

R. C^OH 

t 

CHjOH 


in which R represents hydrogen, or 'C 20 alkyl, present in a sufficient amount by weight to give 0.35-2.25 
milliequivalents of carboxyl functionality per gram of polyurethane, 

(ii) 10-90% by weight, based on the weight of the polyurethane, of one or more organic compounds each 
having no more than two active hydrogen atoms, and 

(iii) one or more organic diisocyanates present in a sufficient amount to react with the active hydrogens 
of the 2.2-hydroxymethyl-substituted carboxylic acid and the organic compounds, excepting the hydrogen 
on the carboxylate of the 2,2-hydroxymethyl-substituted carboxylic acid; 

(B) an effective amount of one or more cosmetically acceptable organic or inorganic base to neutralize a 
sufficient proportion of the available carboxyl groups on the polyurethane to make the polyurethane soluble 
in water or in a mixture of water and polar organic solvent; and 

(C) a solvent comprising 


(i) water, and 

(ii) 0-85%, by weight of the solvent, of one or more polar organic solvents. 

2. The hair fixative composition according to claim 1 in which the polyurethane is present in an amount from about 
1-20% by weight of the hair fixative composition. 

45 3. The hair fixative composition according to claim 1 in which the 2,2=hydraxymethyl-substituted carboxylic acid is 

present in an amount to give 0.5-1.85 milliequivalents per gram of polyurethane. 

4. The hair fixative composition according to claim 1 in which the 2,2-hydroxymethyl-substituted carboxylic acid is 
2,2-dl-{hydroxymethyl}proplonic acid. 

50 

5. The hair fixative composition according to claim 1 in which the organic compounds containing two active hydrogen 
atoms are present in an amount of 15-70% by weight of the polyurethane. 

6. The hair fixative composition according to claim 1 1n which the organic compounds containing two active hydrogen 

55 atoms are diols. 

7. The hair fixative composition according to claim 6 in which the diols are polyethylene glycol and polypropylene 
glycol. 
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8. The hair fixative composition according to claim 1 in which the organic compounds containing two active hydrogen 
atoms have a molecular weight of about 300 to 20,000. 

9. The hair fixative composition according to claim 1 in which the organic compounds containing two active hydrogen 

5 atoms have a molecular weight of about 500 to 8,000. 

10. The hair fixative composition according to claim 1 in which the organic diisocyanate is selected from the group 
consisting of methylenedi-p-phenyl diisocyante, methylene-bis-(4-cyclohexylisocyanate), isophorone diisocy- 
anate, and toluene diisocyanate. 

10 

11. The hair fixative composition according to claim 1 in which the neutralizing base is selected from the group con- 
sisting of sodium hydroxide, potassium hydroxide, 2-amino-2-methyl-1 -propanol, histidine, tris(hydroxymethyl) 
aminomethane, and triethanolamine. 

^5 12, The hair fixative composition according to claim 1 in which the amount of base for neutralization is sufficient to 

neutralize 50-100% of the total acidity of the polymer. 

13. The hair fixative composition according to claim 1 in which polar solvent is selected from the group consisting of 
ethanol, propanol, isopropanol, dimethyl ether, and acetone. 

20 

14. The hair fixative composition according to claim 1 in which the polar solvent is present in an amount up to 80% by 
weight of the total hair fixative composition. 

15. The hair fixative composition according to claim 1 In which the polar solvent is present in an amount up to 55% by 

25 weight of the total hair fixative composition. 

16. The hair fixative composition according to claim 1 in which the polar solvent is present In an amount up to 20% by 
weight of the total hair fixative composition. 

30 17 . The hair fixative composition according to claim 1 which further comprises up to 60% by weight of a propellant 

based on the weight of the total hair fixative composition. 

18. The hair fixative composition according to claim 17 in which the propellant is selected from the group consisting 
of dimethyl ether, C 3 -Cg straight and branched chain hydrocarbons, hydrofluorocarbons, and compressed gases. 

35 

19. The hair fixative composition according to claim 17 in which the polyurethane is present In an amount from about 
1-20% by weight of the hair fixative composition. 

20. The hair fixative composition according to daim 17 in which the 2,2-hydroxymethyl-substituted carboxylic acid is 

40 present in an amount t give 0.5-1.85 milliequivalents per gram of polyurethane. 

21. The hair fixative composition according to claim 17 in which the 2,2-hydroxymethyl-substituted carboxylic acid is 
2,2-di-(hydroxymethyI)proplonic acid. 

45 22. The hair fixative composition according to claim 1 7 in which the organic compounds containing two active hydrogen 

atoms are present in an amount of 15-70% by weight of the polyurethane. 

23. The hair fixative composition according to claim 17 in which the organic compounds containing two active hydrogen 
atoms are diols. 

50 

24. The hair fixative composition according to claim 17 in which the diols are selected from the group consisting of 
polyethylene glycol and polypropylene glycol. 

25. The hair fixative composition according to claim 1 7 in which the organic compounds containing two active hydrogen 

55 atoms have a molecular weight of about 300 to 20,000, 

26. The hair fixative composition according to claim 1 7 in which the organic compounds containing two active hydrogen 
atoms have a molecular weight of about 500 to 8,000. 
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27. The hair fixative composition according to daim 17 in which the organic diisocyanate is selected from the group 
consisting of methylenedi-p-phenyi diisocyanate, methylene-bis-(4-cyclohexylisocyanate), isophorone diisocy* 
anate, and toluene diisocyanate. 

28. The hair fixative composition according to claim 17 In which the neutralizing base is selected from the group con- 
sisting of sodium hydroxide, potassium hydroxide, 2-amino-2-methyl-1-propanol, histidine, tris(hydroxymethyl) 
aminomethane, and triethanolamine. 

29. The hair fixative composition according to claim 17 In which the amount of base for neutralization is sufficient to 
neutralize 50-100% of the total acidity of the polymer 

30. The hair fixative composition according to claim 17 in which polar solvent is selected from the group consisting of 
ethanol, propanol, Isopropanol, dimethyl ether, and acetone. 

31. The hair fixative composition according to claim 17 in which the polar solvent is present in an amount up to 80% 
by weight of the total hair fixative composition. 

32. The hair fixative composition according to claim 17 in which the polar solvent is present in an amount up to 55% 
by weight of the total hair fixative composition. 

33. The hair fixative composition according to claim 17 in which the polar solvent is present in an amount up to 20% 
by weight of the total hair fixative composition. 


25 Patentanspruche 


Patentanspriiche ftirfolgende Vertragsstaaten: BE, DE, FR, GB, IT 
30 1. Walirige Haarfestigungszusammensetzung, die 

(A) einen wirksamen Gewichtsprozentsatz, bezogen auf das Gesamtgewicht der Haarfestigungszusammen- 
setzung. eines vollstandig ausreagierten carboxylierten linearen Polyurethans, umfassend das Reaktionspro- 
dukt aus 

35 

(i) einer Oder mehreren 2,2-hydroxymethylsubstltuierten Carbonsaure(n), dargestellt durch die Formel 

CH20H 

40 j 

R-C-COOH 

I 

45 CH 2 OH , 

in der R Wasserstoff Oder C-|-C 20 ‘Alkyl bedeutet, vorhanden In einer Gewichtsmenge, die ausreicht, urn 
0,35-2,25 Milllaquivalent Carboxylfunktionalitat pro Gramm Polyurethan zu ergeben, 

(ii) 10-90 Gewichts-%, bezogen auf das Gewicht des Polyurethans, einer Oder mehrerer organischen 

50 Verbindung(en), die jeweils nicht mehr als zwei aktive Wasserstoffatome aufweisen, und 

(iii) einem Oder mehreren organischen Diisocyanat(en), ausgewahit aus der Gruppe bestehend aus Me- 
thylendi-p-phenyldiisocyanat und Methylen-bis-(4-cyclohexylisocyanat), vorhanden in einer Menge, die 
ausreicht, um mit den aktiven Wasserstoffatomen der 2,2-hydroxymethylsubstitulerten Carbonsaure und 
der organischen Verbindungen, mit Ausnahme des Wasserstoffs an dem Carboxylat der 2,2-hydroxyme- 

55 thylsubstituierten Carbonsaure, zu reagieren; 

(B) eine die Neutralisation eines ausreichenden Anteils der verfugbaren Carboxylgruppen am Polyurethan 
bewirkende Menge einer Oder mehrerer fur kosmetische Zwecke zugelassenen organischen Oder anorgani- 
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schen Base(n), um das Polyurethan in Wasseroder in einem Gemisch aus Wasser und polarem organischem 
Losungsmittel loslich zu machen, und 
(C) ein Losungsmittel, umfassend 

5 (i) Wasser und 

(ii) 0-85 Gewichts-%, bezogen auf das Losungsmittel, eines Oder mehrerer polaren organischen Losungs- 
mittel(s). 


10 


umfaRt. 

2. Haarfestigungszusammensetzung nach Anspruch 1, in der das Polyurethan In einer Menge von etwa 1-20 Ge- 
wichts-%, bezogen auf die Haarfestigungszusammensetzung, vorliegt. 


3. Haarfestigungszusammensetzung nach Anspruch 1 . in der die 2,2-hydroxymethylsubstituierte Carbonsaure in ei- 
ner Menge, die 0,5-1,85 Milliaquivalent pro Gramm Polyurethan ergibt, vorliegt. 


4. Haarfestigungszusammensetzung nach Anspruch 1 . in der die 2,2-hydroxymethylsubstituierte Carbonsaure 2, 2-Di 
(hydroxymethyl)propionsaure ist. 

5. Haarfestigungszusammensetzung nach Anspruch 1, in der die organischen Verbindungen, die zwei aktive Was- 
serstoffatome enthalten, in einer Menge von 15-70 Gewichts-%, bezogen auf das Polyurethan, vorliegen. 

6. Haarfestigungszusammensetzung nach Anspruch 1, in der die organischen Verbindungen, die zwei aktive Was- 
serstoffatome enthalten, Diole sind; 

7. Haarfestigungszusammensetzung nach Anspruch 6, in der die Diole Polyethylenglykol und Polypropylenglykol 
sind. 


8. Haarfestigungszusammensetzung nach Anspruch 1, in der die organischen Verbindungen, die zwei aktive Was- 

30 serstoffatome enthalten, ein Molekulargewicht von etwa 300 bis 20.000 besitzen. 

9. Haarfestigungszusammensetzung nach Anspruch 1, in der die organischen Verbindungen, die zwei aktive Was- 
serstoffatome enthalten, ein Molekulargewicht von etwa 500 bis 8.000 besitzen. 

35 10. Haarfestigungszusammensetzung nach Anspruch 1 , in der die neutralisierende Base aus der aus Natriumhydroxid, 

Kaliumhydroxid, 2-Amino-2-methyl-1-propanol, Histidin, Tris(hydroxymethyl)aminomethan und Triethanolamin be- 
stehenden Gruppe ausgewahit Ist. 

1 1 . Haarfestigungszusammensetzung nach Anspruch 1 , in der die Menge der fur die Neutralisation bestimmten Base 

40 ausreicht, um 50-100% der Gesamtaziditat des Polymers zu neutrallsieren, 

12. Haarfestigungszusammensetzung nach Anspruch 1, In der das polare Losungsmittel aus der aus Ethanol, Pro- 
panol, Isopropanol, Dimethylether und Aceton bestehenden Gruppe ausgewahit ist. 

45 13. Haarfestigungszusammensetzung nach Anspruch 1, in der das polare Losungsmittel in einer Menge von bis zu 

80 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

14. Haarfestigungszusammensetzung nach Anspruch 1, in der das polare Losungsmittel in einer Menge von bis zu 
55 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

50 

15. Haarfestigungszusammensetzung nach Anspruch 1, in der das polare Losungsmittel In einer Menge von bis zu 
20 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

16. Haarfestigungszusammensetzung nach Anspruch 1, die ferner bis zu 60 Gewichts-%, bezogen auf das Gewicht 

55 der gesamten Haarfestigungszusammensetzung, eines Treibmittels umfalit. 

17. Haarfestigungszusammensetzung nach Anspruch 16, in der das Treibmittel aus der aus Dimethylether, gerade- 
und verzweigtkettigen C3-C0-Kohlenwasserstoffen, Fluorkohlenwasserstoffen und komprimierten Gasen beste- 
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henden Gruppe ausgewahit ist. 

18. Haarfestigungszusammensetzung nach Anspruch 16, in der das Polyurethan in einer Menge von etwa 1-20 Ge- 
wichts-% der Haarfestigungszusammensetzung vorliegt. 

5 

19. Haarfestigungszusammensetzung nach Anspruch 16, in der die 2,2-hydroxymethylsubstituierte Carbonsaure in 
einer Menge vorliegt, die 0,5-1,85 Milliaquivalent pro Gramm Polyurethan ergibt. 

20. Haarfestigungszusammensetzung nach Anspruch 16, in der die 2,2-hydroxymethylsubstituierte Carbonsaure 

^0 2,2-Di(hydroxymethyl)propionsaure ist. 

21. Haarfestigungszusammensetzung nach Anspruch 16, in der die organischen Verbindungen, die zwei aktive Was- 
serstoffatome enthalten, in einer Menge von 15-70 Gewichts-% des Polyurethans vorliegen. 

^5 22. Haarfestigungszusammensetzung nach Anspruch 16, in der die organischen Verbindungen, die zwei aktive Was- 

serstoffatome enthalten, Diole sind. 


23. Haarfestigungszusammensetzung nach Anspruch 16, in der die Diole aus der aus Polyethylengtykol und Polypro- 
pylenglykol bestehenden Gruppe ausgewahit sind. 

20 

24. Haarfestigungszusammensetzung nach Anspruch 16, In der die organischen Verbindungen, die zwei aktive Was- 
serstoffatome enthalten, ein Molekulargewicht von etwa 300 bis 20.000 besitzen. 

25. Haarfestigungszusammensetzung nach Anspruch 16, In der die organischen Verbindungen, die zwei aktive Was- 

25 serstoffatome enthalten, ein Molekulargewicht von etwa 500 bis 8.000 besitzen. 

26. Haarfestigungszusammensetzung nach Anspruch 16, in der das organische Dilsocyanat aus der aus Methylendi- 
p-phenyldiisocyanat und Methylen-bis(4-cyclohexyl) bestehenden Gruppe ausgewahit ist. 

30 27. Haarfestigungszusammensetzung nach Anspruch 1 6, in der die neutralisierende Base aus der aus Natriumhydro- 

xid, Kaliumhydroxid, 2-Amino-2-methyl-1 -propanol, Histidin, Trls(hydroxymethyl)aminomethan und Triethanola- 
min bestehenden Gruppe ausgewahit Ist. 

28. Haarfestigungszusammensetzung nach Anspruch 16, in der die Menge an Base zur Neutralisation ausreicht, um 

35 50-100 % der Gesamtaziditat des Polymers zu neutralisieren. 

29. Haarfestigungszusammensetzung nach Anspruch 16, in der das polare Losungsmittel aus der aus Ethanol, Pro- 
panol, Isopropanol, Dimethylether und Aceton bestehenden Gruppe ausgewahit ist. 

40 30. Haarfestigungszusammensetzung nach Anspruch 16, in der das polare Losungsmittel in einer Menge von bis zu 

80 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

31. Haarfestigungszusammensetzung nach Anspruch 16, in der das polare Losungsmittel in einer Menge von bis zu 
55 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

45 

32. Haarfestigungszusammensetzung nach Anspruch 16, In der das polare Losungsmittel in einer Menge von bis zu 
20 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 


50 Patentanspruche fur folgenden Vertragsstaat: NL 
1. Waftrige Haarfestigungszusammensetzung, die 

(A) einen wirksamen Gewichtsprozentsatz, bezogen auf das Gesamtgewicht der Haarfestigungszusammen- 
55 setzung, eines vollstandig ausreagierten carboxylierten linearen Polyurethans, umfassend das Reaktionspro- 

dukt aus 

(i) einer Oder mehreren 2,2-hydroxymethylsubstituierten Carbonsaure(n), dargestellt durch die Formel 
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CH20H 

I 

5 R-C-COOH 

I 

CH2OH , 


in der R Wasserstoff Oder Ci-C 2 o-Alkyl bedeutet. vorhanden in einer Gewichtsmenge, die ausreicht, um 
0,35-2,25 Milllaquivalent Carboxylfunktionalitat pro Gramm Polyurethan zu ergeben, 

(ii) 10-90 Gewichts-%, bezogen auf das Gewicht des Polyurethans, einer Oder mehrerer organischen 
Verbindung(en), die jeweils nicht mehr als zwei aktive Wasserstoffatome aufweisen, und 

(iii) einem Oder mehreren organischen Diisocyanat(en), vorhanden in einer Menge, die ausreicht, um mit 
den aktiven Wasserstoffatomen der 2,2-hydroxymethylsubstituierten Carbonsaure und der organischen 
Verbindungen, mit Ausnahme des Wasserstoffs an dem Carboxylat der 2,2-hydroxymethylsubstituierten 
Carbonsaure, zu reagieren; 

(B) eine die Neutralisation eines ausreichenden Anteils der verfugbaren Carboxylgruppen am Polyurethan 
bewirkende Menge einer Oder mehrerer fur kosmetische Zwecke zugelassenen organischen bder anorgani- 
schen Base(n), um das Polyurethan in Wasseroder in einem Gemisch aus Wasser und polarem organischem 
Lbsungsmittel Ibslich zu machen, und 

(C) ein Lbsungsmittel, umfassend 

25 (i) Wasser und 

(ii) 0-85 Gewichts-%, bezogen auf das Lbsungsmittel, eines oder mehrerer polaren organischen Lbsungs- 
mittel(s), 


30 


umfalit. 

2. Haarfestigungszusammensetzung nach Anspruch 1, in der das Polyurethan in einer Menge von etwa 1-20 Ge- 
wichts-%, bezogen auf die Haarfestigungszusammensetzung, vorliegt. 


3. Haarfestigungszusammensetzung nach Anspruch 1 , In der die 2,2-hydroxymethylsubstituierte Carbonsaure in ei- 
ner Menge, die 0,5-1,85 Milliaquivalent pro Gramm Polyurethan ergibt, vorliegt. 

4. Haarfestigungszusammensetzung nach Anspruch 1 , in der die 2,2-hydroxymethylsubstituierte Carbonsaure 2,2-Di 
(hydroxymethyl)proplonsaure ist. 


5. Haarfestigungszusammensetzung nach Anspruch 1 , in der die organischen Verbindungen, die zwei aktive Was- 
serstoffatome enthalten, in einer Menge von 15-70 Gewichts-%, bezogen auf das Polyurethan, vorliegen. 

6. Haarfestigungszusammensetzung nach Anspruch 1, in der die organischen Verbindungen, die zwei aktive Was- 
serstoffatome enthalten, Diole sind. 

7. Haarfestigungszusammensetzung nach Anspruch 6, in der die Diole Polyethylenglykol und Polypropylenglykol 
sind. 


8. Haarfestigungszusammensetzung nach Anspruch 1, In der die organischen Verbindungen, die zwei aktive Was- 

50 serstoffatome enthalten, ein Molekulargewicht von etwa 300 bis 20.000 besitzen. 

9. Haarfestigungszusammensetzung nach Anspruch 1, in der die organischen Verbindungen, die zwei aktive Was- 
serstoffatome enthalten, ein Molekulargewicht von etwa 500 bis 8.000 besitzen. 

55 10 . Haarfestigungszusammensetzung nach Anspruch 1, in der das organische Diisocyanat aus der aus Methylendi- 

p-phenyldiisocyanat, Methylen-bis(4-cyclohexylisocyanat), Isophorondiisocyanatund Toluoldilsocyanat bestehen- 
den Gruppe ausgewahit ist. 
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11. Haarfestigungszusammensetzung nach Anspruch 1 , in derdie neutralisierende Base aus deraus Natriumhydroxld, 
Kaliumhydroxid, 2-AminO‘2“methyl-1 -propanol, Histidin, Tris(hydroxymethyl)aminomethan und Triethanolamin be- 
stehenden Gruppe ausgewahit ist. 


5 12. Haarfestigungszusammensetzung nach Anspruch 1 , in der die Menge der fur die Neutralisation bestimmten Base 

ausreicht, um 50-100% der Gesamtaziditat des Polymers zu neutralisieren. 

13. Haarfestigungszusammensetzung nach Anspruch 1, in der das polare Losungsmittel aus der aus Ethanol, Pro- 
panol, Isopropanol, Dimethylether und Aceton bestehenden Gruppe ausgewahit ist. 

14. Haarfestigungszusammensetzung nach Anspruch 1, in der das polare Losungsmittel in einer Menge von bis zu 
80 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

15. Haarfestigungszusammensetzung nach Anspruch 1, in der das polare Losungsmittel in einer Menge von bis zu 
55 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

16. Haarfestigungszusammensetzung nach Anspruch 1, in der das polare Losungsmittel in einer Menge von bis zu 
20 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

20 17. Haarfestigungszusammensetzung nach Anspruch 1, die ferner bis zu 60 Gewichts-%, bezogen auf das Gewicht 

der gesamten Haarfestigungszusammensetzung, eines Treibmittels umfallt. 

18. Haarfestigungszusammensetzung nach Anspruch 17, in der das Treibmittel aus deraus Dimethylether, gerade- 
und verzweigtkettigen C3 — C0-Kohlenwasserstoffen, Fluorkohlenwasserstoffen und komprimierten Gasen beste- 
25 henden Gruppe ausgewahit ist. 


10 


15 


19. Haarfestigungszusammensetzung nach Anspruch 17, in der das Polyurethan in einer Menge von etwa 1-20 Ge- 
wichts-% der Haarfestigungszusammensetzung vorliegt. 

20 20. Haarfestigungszusammensetzung nach Anspruch 17, in der die 2,2-hydroxymethylsubstituierte Carbonsaure in 

einer Menge vorliegt, die 0,5-1,85 Milliaquivalent pro Gramm Polyurethan ergibt. 

21. Haarfestigungszusammensetzung nach Anspruch 17, in der die 2,2-hydroxymethylsubstituierte Carbonsaure 
2,2-Di(hydroxymethyl)propionsaure ist. 

22. Haarfestigungszusammensetzung nach Anspruch 17, in der die organischen Verbindungen, die zwei aktive Was- 
serstoffatome enthalten, in einer Menge von 15-70 Gewichts-% des Polyurethans vorliegen. 

23. Haarfestigungszusammensetzung nach Anspruch 17, in der die organischen Verbindungen. die zwei aktive Was- 
serstoffatome enthalten, Diole sind. 


35 


40 


24. Haarfestigungszusammensetzung nach Anspruch 17, in der die Diole aus der aus Polyethylenglykol und Polypro- 
pylenglykol bestehenden Gruppe ausgewahit sind. 

45 25- Haarfestigungszusammensetzung nach Anspruch 17, in der die organischen Verbindungen, die zwei aktive Was- 

serstoffatome enthalten, ein Molekulargewicht von etwa 300 bis 20,000 besitzen. 


50 


26. Haarfestigungszusammensetzung nach Anspruch 17, in der die organischen Verbindungen, die zwei aktive Was- 
serstoffatome enthalten, ein Molekulargewicht von etwa 500 bis 8.000 besitzen. 

27. Haarfestigungszusammensetzung nach Anspruch 17, In der das organische Diisocyanat aus der aus Methylendi- 
p-phenyldiisocyanat, Methylen-bis(4-cyclohexylisocyanat), Isophorondiisocyanat und Toluoldiisocyanat bestehen- 
den Gruppe ausgewahit ist. 


55 28. Haarfestigungszusammensetzung nach Anspruch 1 7, in der die neutralisierende Base aus der aus Natriumhydro- 

xid, Kaliumhydroxid, 2-Amino-2-methyl-1 -propanol. Histidin, Tris(hydroxymethyl)aminomethan und Triethanola- 
min bestehenden Gruppe ausgewahit ist. 
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29. Haarfestigungszusammensetzung nach Anspruch 17, in der die Menge an Base zur Neutralisation ausreicht, urn 
50-100 % der Gesamtaziditat des Polymers zu neutralisieren. 

30. Haarfestigungszusammensetzung nach Anspruch 17, in der das polare Losungsmittel aus der aus Ethanol. Pro- 

5 panol. Isopropanol, Dimethylether und Aceton bestehenden Gruppe ausgewahit ist. 

31. Haarfestigungszusammensetzung nach Anspruch 17, in der das polare Losungsmittel in einer Menge von bis zu 
80 Gewlchts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

10 32. Haarfestigungszusammensetzung nach Anspruch 17, in der das polare Losungsmittel in einer Menge von bis zu 

55 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

33. Haarfestigungszusammensetzung nach Anspruch 17, in der das polare Losungsmittel in einer Menge von bis zu 
20 Gewichts-% der gesamten Haarfestigungszusammensetzung vorliegt. 

15 


Revendications 


Revendications pour les Etats contractants suivants: BE, DE, FR, GB, IT 

1 . Composition aqueuse de fixateur capillaire, qui comprend 

(A) un pourcentage efficace. en poids, sur la base du polds total de la composition de fixateur capillaire, d'un 
polyurethanne linealre carboxyle, ayant reagi totalement, comprenant le produit de reaction 

(i) d'un ou plusieurs acides carboxyliques a substituant 2,2-hydroxymethyIe, representes par la formula 


CH2OH 

R - C-COOH 

I 

CH2OH 

dans laquelle R represente I’hydrogene ou un groupe alkyle en a C 20 , 

presents en une quantite suffisante, en poids, pour fournir 0,35 a 2,25 milliequivalents de fonctionnalite 
carboxyle par gramme de polyurethanne, 

(ii) de 10 a 90 % en poids, sur la base du poids du polyurethanne, d’un ou plusieurs composes organiques 
n'ayant chacun pas plus de deux atomes d’hydrogene actifs, et 

(iii) d'un ou plusieurs diisocyanates organiques cholsis dans le groupe consistent en methylenedi-p-phe- 
nyldiisocyanate et methylene-bis-(4-cyclohexylisocyanate, presents en une quantite suffisante pour la 
reaction avec les atomes d'hydrogene actifs de I’acide carboxylique a substituant 2,2-hydroxymethyle et 
des composes organiques, a I'exceptlon de I'atome d’hydrogene sur le carboxylate de I’acide carboxylique 
a substituant 2,2-hydroxymethyle, 

(B) une quantite efficace d’une ou plusieurs bases organiques ou inorganiques cosmetiquement acceptables 
pour neutraliser une proportion suffisante des groupes carboxyle disponibles sur le polyurethanne afin de 
rendre le polyurethanne soluble dans I'eau ou dans un melange d’eau et d'un solvant organique polaire ; 

(C) un solvant comprenant 

(i) de I'eau, et 

(ii) 0 a 85 %, en poids du solvant, d’un ou plusieurs solvents organiques polaires. 

55 

2. Composition de fixateur capillaire sulvant la revendication 1, dans laquelle le polyurethanne est present en une 
quantite d'environ 1 a 20 % en poids de la composition de fixateur capillaire. 
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Composition de fixate u r capil la ire suivant la revendication 1 . dans laquelle I'acide carboxylique a substituant 2,2-hy- 
droxymethyle est present en une quantite fournissant 0,5 a 1,85 milliequivalent par gramme de polyurethanne. 

Composition de fixateur capillaire suivant la revendication 1 , dans laquelle I’acide carboxylique a substituant 2,2-hy- 
droxymethyle consiste en I'acide 2,2-dihydroxymethylpropionique. 

Composition de fixateur capillaire suivant la revendication 1 , dans laquelle les composes organiques contenant 2 
atomes d'hydrogene actifs sont presents en une quantite de 15 a 70 % en polds du polyurethanne. 

Composition de fixateur capillaire suivant la revendication 1, dans laquelle les composes organiques contenant 2 
atomes d'hydrogene actifs sont des diols. 

Composition de fixateur capillaire suivant la revendication 6, dans laquelle les diols consistent en polyethylene- 
glycol et polypropyleneglycol. 

Composition de fixateur capillaire suivant la revendication 1, dans laquelle les composes organiques contenant 2 
atomes d’hydrogene actifs ont un poids moleculaire d’environ 300 a 20 000. 

Composition de fixateur capillaire suivant la revendication 1, dans laquelle les composes organiques contenant 2 
atomes d'hydrogene actifs ont un polds moleculaire d’environ 500 a 8000. 

Composition de fixateur capillaire suivant la revendication 1, dans laquelle la base neutrallsante est choisie dans 
le groupe consistent en hydroxyde de sodium, hydroxyde de potassium, 2-amino-2-methyl-1-propanol, histidine, 
trishydroxymethylaminomethane et triethanolamine. 

Composition de fixateur capillaire suivant la revendication 1 , dans laquelle la quantite de base pour la neutralisation 
est suffisante pour neutraliser 50 a 100 % de I'acidite totale du polymere. 

Composition de fixateur capillaire suivant la revendication 1, dans laquelle le solvent polaire est choisi dans le 
groupe consistent en ethanol, propanol, isopropanol, ether dimethylique et acetone. 

Composition de fixateur capillaire suivant la revendication 1 , dans laquelle le solvent polaire est present en une 
quantite allant jusqu'a 80 % en poids de la composition de fixateur capillaire totale. 

Composition de fixateur capillaire suivant la revendication 1 , dans laquelle le solvent polaire est present en une 
quantite allant jusqu'a 55 % en poids de la composition de fixateur capillaire totale. 

Composition de fixateur capillaire suivant la revendication 1 , dans laquelle le solvent polaire est present en une 
quantite allant jusqu'a 20 % en poids de la composition de fixateur capillaire totale. 

Composition de fixateur capillaire suivant la revendication 1, qui comprend en outre jusqu'a 60 % en poids d'un 
agent propulseur sur la base du poids de la composition de fixateur capillaire totale. 

Composition de fixateur capillaire suivant la revendication 16, dans laquelle I'agent propulseur est choisi dans le 
groupe consistent en ether dimethylique, hydrocarbures droit et ramifie en C3 a C0, hydrofluorocarbones et gaz 
com primes. 

Composition de fixateur capillaire suivant la revendication 16, dans laquelle le polyurethanne est present en une 
quantite d'environ 1 a 20 % en poids de la composition de fixateur capillaire. 

Composition de fixateur capillaire suivant la revendication 16, dans laquelle I'acide carboxylique a substituant 
2,2-hydroxymethyle est present en une quantite fournissant 0,5 a 1 ,85 milliequivalent par gramme de polyurethan- 


Composition de fixateur capillaire suivant la revendication 16, dans laquelle I’acide carboxylique a substituant 
2,2-hydroxymethyle est I’acide 2,2-dihydroxymethylproplonique. 


Composition de fixateur capillaire suivant la revendication 16, dans laquelle les composes organiques contenant 
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deux atomes d'hydrogene actifs sent presents en une quantite de 15 a 70 % en poids du polyurethanne. 

22. Composition de fixateur capillaire suivant la revendication 16, dans laquelle les composes organiques contenant 
deux atomes d'hydrogene actifs sont des diols. 

23. Composition de fixateur capillaire suivant la revendication 16, dans laquelle les diols sont choisis dans le groupe 
consistent en polyethyleneglycol et polypropyleneglycol. 

24. Composition de fixateur capillaire suivant la revendication 1 6, dans laquelle les composes organiques contenant 
deux atomes d'hydrogene actifs ont un poids moleculaire d'environ 300 a 20 000. 

25. Composition de fixateur capillaire suivant la revendication 16, dans laquelle les composes organiques contenant 
deux atomes d'hydrogene actifs ont un poids moleculaire d’environ 500 a 8000. 

26. Composition de fixateur capillaire suivant la revendication 16, dans laquelle le diisocyanate organique est choisi 
dans le groupe consistent en methylenedi-p-phenyidiisocyanate et methylene-bis-(4-cyclohexylisocyanate). 

27. Composition de fixateur capillaire suivant la revendication 16. dans laquelle la base neutralisante est choisie dans 
le groupe consistent en hydroxyde de sodium, hydroxyde de potassium, 2-aminO“2-methyl-1 -propanol, histidine, 
trishydroxymethylaminomethane et triethanolamine. 

28. Composition de fixateur capillaire suivant la revendication 16, dans laquelle la quantite de base pour la neutrali- 
sation est suffisante pour neutraliser 50 a 100 % de I’acidite totale du polymere. 

29. Composition de fixateur capillaire suivant la revendication 16, dans laquelle le solvent polaire est choisi dans le 
groupe consistant en ethanol, propanol, isopropanol, ether dimethylique et acetone. 

30. Composition de fixateur capillaire suivant la revendication 16, dans laquelle le solvent polaire est present en une 
quantite allant jusqu'a 80 % en poids de la composition de fixateur capillaire totale. 

31. Composition de fixateur capillaire suivant la revendication 16. dans laquelle le solvant polaire est present en une 
quantite allant jusqu'a 55 % en poids de la composition de fixateur capillaire totale. 

32. Composition de fixateur capillaire suivant la revendication 16, dans laquelle le solvant polaire est present en une 
quantite allant jusqu’a 20 % en poids de la composition de fixateur capillaire totale. 


Revendications pour I'Etat contractant suivant: NL 

40 1 . Composition aqueuse de fixateur capillaire, qui comprend 

(A) un pourcentage efficace, en poids, sur la base du poids total de la composition de fixateur capillaire, d’un 
polyurethanne lineaire carboxyle, ayant reagi totalement, comprenant le produit de reaction 

(i) d’un ou plusieurs acides carboxyliques a substituant 2,2-hydroxymethyle, representes par la formula 

CH^OH 

I 

50 R - C-COOH 

I 

CH2OH 

dans laquelle R represente I’hydrogene ou un groupe alkyle en C^ a C 20 . 

55 presents en une quantite suffisante, en poids, pour fournir 0,35 a 2,25 milliequivalents de fonctionnalite 

carboxyle par gramme de polyurethanne, 

(ii) de 10 a 90 % en poids, sur la base du poids du polyurethanne, d'un ou plusieurs composes organiques 
n'ayant chacun pas plus de deux atomes d’hydrogene actifs, et 
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(iii) d'un ou plusieurs diisocyanates organiques presents en une quantite suffisante pour la reaction avec 
les atomes d'hydrogene actifs de I'acide carboxylique a substituant 2,2-hydroxymethyle et des composes 
organiques, a I'exceptlon de I'atome d'hydrogene sur le carboxylate de I'acide carboxylique a substituant 
2,2-hydroxymethyle, 


10 


15 


45 


50 


2 . 


(B) une quantite efficace d'une ou plusieurs bases organiques ou inorganiques cosmetiquement acceptables 
pour neutraliser une proportion suffisante des groupes carboxyle disponibles sur le polyurethanne afin de 
rendre le polyurethanne soluble dans I'eau ou dans un melange d’eau et d'un solvant organique polaire ; 

(C) un solvant comprenant 

(i) de I'eau, et 

(ii) 0 a 85 %, en poids du solvant, d'un ou plusieurs solvents organiques polaires. 

Composition de fixateur capidaire suivant la revendication 1, dans laquelle le polyurethanne est present en une 
quantite d'environ 1 a 20 % en poids de la composition de fixateur caplllaire. 


3. Composition de fixateur capillaire suivant la revendication 1 , dans laquelle I'acide carboxylique a substituant 2,2-hy- 
droxymethyle est present en une quantite fournissant 0,5 a 1,85 milliequivalent par gramme de polyurethanne. 

20 4. Composition de fixateur capillaire suivant la revendication 1 , dans laquelle I’acide carboxylique a substituant 2,2-hy- 

droxymethyle consiste en I’acide 2,2-dihydroxymethylpropionique. 

5. Composition de fixateur capillaire suivant la revendication 1 , dans laquelle les composes organiques contenant 2 
atomes d'hydrogene actifs sont presents en une quantite de 15 a 70 % en poids du polyurethanne. 

25 

6. Composition de fixateur capillaire suivant la revendication 1 , dans laquelle les composes organiques contenant 2 
atomes d'hydrogene actifs sont des diols. 

7. Composition de fixateur capillaire suivant la revendication 6, dans laquelle les diols consistent en polyethylene- 

30 glycol et polypropylene-glycol. 

8. Composition de fixateur capillaire suivant la revendication 1 , dans laquelle les composes organiques contenant 2 
atomes d'hydrogene actifs ont un poids moleculaire d’environ 300 a 20 000. 

35 9. Composition de fixateur capillaire suivant la revendication 1 , dans laquelle les composes organiques contenant 2 

atomes d’hydrogene actifs ont un poids moleculaire d'environ 500 a 8000. 

10. Composition de fixateur capillaire suivant la revendication 1, dans laquelle le diisocyanate organique est choisi 
dans le groupe consistent en methylene-di-p-phenyidlisocyanate, methylene-bis-(4-cyclohexylisocyanate), iso- 

40 phoron e-diisocyanate et toluene-diisocyanate. 

11. Composition de fixateur capillaire suivant la revendication 1, dans laquelle la base neutralisante est choisie dans 
le groupe consistent en hydroxyde de sodium, hydroxyde de potassium. 2-amino-2-methyl-1 -propanol, histidine, 
trishydroxymethylaminomethane et triethanolamine. 

1 2. Composition de fixateur capillaire suivant la revendication 1 , dans laquelle ia quantite de base pour la neutralisation 
est suffisante pour neutraliser 50 a 100 % de I’acldite totale du polymere. 


13. Composition de fixateur capillaire suivant la revendication 1, dans laquelle le solvant polaire est choisi dans le 
groupe consistent en ethanol, propanol, isopropanol, ether dimethylique et acetone. 

14. Composition de fixateur capillaire suivant la revendication 1, dans laquelle le solvant polaire est present en une 
quantite allant jusqu'a 80 % en poids de la composition de fixateur capillaire totale. 

55 15. Composition de fixateur capillaire suivant la revendication 1, dans laquelle le solvant polaire est present en une 

quantite allant jusqu'a 55 % en poids de la composition de fixateur capillaire totale. 

16. Composition de fixateur capillaire suivant la revendication 1, dans laquelle le solvant polaire est present en une 
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quantite allant jusqu'a 20 % en poids de la composition de fixateur capillaire totale. 

17. Composition de fixateur capillaire suivant la revendication 1, qui comprend en outre jusqu’a 60 % en poids d'un 
agent propulseur sur la base du poids de la composition de fixateur capillaire totale. 

5 

18. Composition de fixateur capillaire suivant la revendication 17, dans laquelle I'agent propulseur est choisi dans le 
groupe consistant en ether dimethylique, hydrocarbures droit et ramifie en C3 a Cg, hydrofluorocarbones et gaz 
comprimes. 

10 19. Composition de fixateur capillaire suivant la revendication 17, dans laquelle le polyurethanne est present en une 

quantite d'environ 1 a 20 % en poids de la composition de fixateur capillaire. 

20. Composition de fixateur capillaire suivant la revendication 17, dans laquelle I’acide carboxylique a substituant 

2,2‘hydroxymethyle est present en une quantite fournissant 0,5 a 1 ,85 milliequivalent par gramme de polyurethan- 
es ne. 

21. Composition de fixateur capillaire suivant la revendication 17, dans laquelle I'acide carboxylique a substituant 
2,2-hydroxymethyle est I’acide 2,2-dihydroxymethylpropionique. 

20 22. Composition de fixateur capillaire suivant la revendication 17, dans laquelle les composes organiques contenant 

deux atomes d’hydrogene actifs sont presents en une quantite de 15 a 70 % en poids du polyurethanne. 

23. Composition de fixateur capillaire suivant la revendication 17, dans laquelle les composes organiques contenant 
deux atomes.d'hydrogene actifs sont des diols. 

25 

24. Composition de fixateur capillaire suivant la revendication 17, dans laquelle les diols sont choisis dans le groupe 
consistant en polyethylene-glycol et polypropyleneglycol. 

25. Composition de fixateur capillaire suivant la revendication 17, dans laquelle les composes organiques contenant 

30 deux atomes d'hydrogene actifs ont un poids moleculaire d'environ 300 a 20 000. 

26. Composition de fixateur capillaire suivant la revendication 17, dans laquelle les composes organiques contenant 
deux atomes d’hydrogene actifs ont un poids moleculaire d’environ 500 a 8000. 

35 27. Composition de fixateur capillaire suivant la revendication 17, dans laquelle le diisocyanate organique est choisi 

dans le groupe consistant en methylene-di-p-phenyidiisocyanate, methylene-bis-(4-cyclohexylisocyanate), iso- 
phorone-diisocyanate et toluene-diisocyanate. 

28. Composition de fixateur capillaire suivant la revendication 17, dans laquelle la base neutrallsante est choisie dans 

40 le groupe consistant en hydroxyde de sodium, hydroxyde de potassium, 2-amino-2-methyl-1 -propanol, histidine, 

trishydroxymethylaminomethane et triethanolamine. 


29. Composition de fixateur capillaire suivant la revendication 17, dans laquelle la quantite de base pour la neutrali- 
sation est suffisante pour neutraliser 50 a 100 % de I’acidite totale du polymere. 

45 

30. Composition de fixateur capillaire suivant la revendication 17, dans laquelle le solvent polaire est choisi dans le 
groupe consistant en ethanol, propanol, isopropanol, ether dimethylique et acetone. 

31. Composition de fixateur capillaire suivant la revendication 17, dans laquelle le solvent polaire est present en une 

50 quantite allant Jusqu'a 80 % en poids de la composition de fixateur capillaire totale. 

32. Composition de fixateur capillaire suivant la revendication 17, dans laquelle le solvent polaire est present en une 
quantite allant jusqu'a 55 % en poids de la composition de fixateur capillaire totale. 

55 33. Composition de fixateur capillaire suivant la revendication 17, dans laquelle le solvent polaire est present en une 

quantite allant jusqu'a 20 % en poids de la composition de fixateur capillaire totale. 


35 



